Pharmacokinetics and pharmacodynamics of robenacoxib in anesthetized dogs by 大山 紀彦
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ʈPºʋƩɦɭɔ´ɓYÿɶȈǕŸÒɳǝpʋƀʇǇɦɓPºɸ{HˌɘPºɚʇəɟ
ʆɘPºɵɦəʀɭɹɘPºɵɦəɟʆɘPºɚʇəˍʋƳʂɭ>´ɸ ȡȯȮȡȱ ɸ¤r%ʋ
Ȩȝȟ ɳɦɭɔêűŋɶɓȔ kĢɦɭʢʼʷ˄˂ˇ Ȩȝȟ ɸ¤r%ʋɫɸƱįɸʢʼ
ʷ˄˂ˇ Ȩȝȟ %ɳɦɱŨ6ɦɭɔȊ
Ȋ
ȒȏȓȏȔȊ ǱƨǙéɸįɶɞɣʈƞğƱáɸÖRȊ
Ȋ ƱįʋU(āƓɶ#ɦɱǺǱƌɸʔʩˉʩ˄=-Ǔʋ@ČĚĊɦɓȓˊ˃
ʬʔʐˇˌʖʞˆʔʐˇĖě ȓˊˎʎʠʫ˂ʣʯʔú¬Ŕˎ~ǣˍŭ ȒɁȧ ʋŌęħɦ
ɱÇȈǕɦɱǺǱƌʅʇ¹Ǳƌɼ Ȓșȣ ¹Ǳƌʔʩˉʩ˄ˌƞũŁƁʔʩˉʩ
˄ʖʨʫˎʿʪʏʖʨʫˎôˍʋƮƁɦɭɔ¹Ǳƌʔʩˉʩ˄ƮƁ´ɓƱįʋʚˉʟ
/ɲǱɶ#ɮɓˆʻʭʜʖʞʸȊ ˌʓˇʞʓˉ˄ ȓˊȊĖěˎʰʲ˄ʩʏʠʎʮʽ˄ʺ
˄ʠú¬ŔˎôˍȓɁȼȐȿȼʋȮȟɦɭɔˆʻʭʜʖʞʸÌ>ɓÌ´ȖɓȒȖɓȔȑɓȗȑɓ
ȒȓȑɓȒșȑɓɞʅɻ ȓȕȑ 7´ɶ¹Ǳƌʔʩˉʩ˄ʅʇĝXǱƌƞ ȕɁȧ ʋÖRɦɓǐ¹
7ǯăˌK}ðøǐ¹ăɖsł ȦȩȎȘȑɗˎ#ľƣÇˎôˍʋĽɛɱ ȔȍȑȑȑɎȼ ɲ
Ȓȑ 7ǐ¹ɦɓƞğʋ7ǯɦɱˆʻʭʜʞʖʸĩ©ɸĢʀɲȎșȑɑɲ12#ɦɭɔȊ
Ȋ
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ȒȏȓȏȕȊ ʢʼʷ˄˂ˇȈǕɸįɶɞɣʈƞğƱáɸÖRȊ
Ȋ ʢʼʷ˄˂ˇȨȝȟĢȅɳYÿɶƱįʋȪȮȈǕɲʽʠʘ-ɦɱčũÔũ´ɓ
U(āƓɶ#ɦɭɔąɶɓ|ŘȈǕʋÀɦɭȈǕĜ©ɳɦɱɓWƱįɲĐɦ
ɭʢʼʷ˄˂ˇ Ȩȝȟ ɸ ȒȏȔ $ɸĩ©ȋȒȏȔȨȝȟȌɶ ȡȯȮȡȱ ʋƮɦɱȈǕŸÒɦɭɔŷ
ɛɱɓ(Ă(ŌǱƌɶ ȓȓ˗ʔʩˉʩ˄ˌʝˉʷˆˉ˖ˋ˖ˎʩ˄ˀˍʋŁƁɦɭɔʀɭɓ
ǺǱƌʋ@ČĚĊɦɱ ȓˊȊ ˃ʬʔʐˇˌʖʞˆʔʐˇĖěȓˊˎʎʠʫ˂ʣʯʔú¬
Ŕˍŭ ȒɁȧ ʋŌęħɦɱÇȈǕɦɓǺǱƌʅʇ¹Ǳƌɼ Ȓșȣ ¹Ǳƌʔʩ
ˉʩ˄ˌƞũŁƁʔʩˉʩ˄ʖʨʫˎʿʪʏʖʨʫˍʋƮƁɦɭɔȈǕɶɹɓFĭĽ¿Ƅ
ōƧƢƁˌȞȫȎȗȑșȱˎʓʾˆˇʜˉ˃ˇˍɲȈǕˀʮʥ˃ˇʙɦɓµǜ¬_\g
ˌȩɈȻȻȾȺɀȹȊȝɂȺɆɇȽȺɆȾȶȊȱȺɂɇȾɀȶɇȾɃɂȊȮȺɅȾȺɆˎȫȺɂɀɃɂˍɲ ȥȫȫȱ ʋåɦɭɔʀɭɓ	ǘC˃ˇ
ʛ˄ěˌʤ˄˂ʘʫˎʩ˄ˀˍʋ ȖɁȧȐȿȼȐéǡɲǱƌ/ǃěɦɓġǾʸ˂ˇʚʨʫˌȢȦȎ
ȟȧȔˎėǰăˍɲġʋ ȔȘȏȖȎȔșȏȖɑɶŸÒɦɭɔ¹Ǳƌʔʩˉʩ˄ƮƁ´ɓʢʼ
ʷ˄˂ˇ ȒȏȔȨȝȟ ɲ ȓȑ 7ǡȈǕŸÒɦɱHɦɓƱįɶˆʻʭʜʖʞʸ ȓɁȼȐȿȼ
ʋ Ȯȟ ɦɭɔˆʻʭʜʖʞʸÌ>ɓÌ´ ȖɓȒȖɓȔȑɓȗȑɓȒȓȑɓȒșȑɓɞʅɻ ȓȕȑ 7´
ɶ¹Ǳƌʔʩˉʩ˄ʅʇĝXǱƌƞ ȕɁȧ ʋÖRɦɱƞğʋǐ¹7ǯɦˌȔȍȑȑȑɎȼˎ
Ȓȑ 7ǡˍɓˆʻʭʜʞʖʸĩ©ɸĢʀɲȎșȑɑɲ12#ɦɭɔȊ
Ȋ
ȒȏȓȏȖȊ ƞğˆʻʭʜʖʞʸĩ©ɸĢȊ
Ȋ ƞğˆʻʭʜʖʞʸĩ©ɹěʘˆʽʫʙ˂ʷʏˉˈʥˇʪʾƹǜ7õĔˌȧȟȎȨȮȐȨȮˍ
ɲĢɦɭɔüǜŻÆĽˆʻʭʜʖʞʸĀĤĥěˌ´ǈˍʋ ȧȟȎȨȮȐȨȮ ɲ7õɦɓˆ
ʻʭʜʖʞʸɸʶˉʘǳŞʋŽǀɓƞğˆʻʭʜʖʞʸĩ©ʋāǀɶɳʇɓȒȐɊ ɸǛʁ
ɣʋƟɯɱüǜŻʋÆɦɭɔYéɶɓƱį Ȓȑ ǹʅʇÖR#ɦɭƞğƱáʋƪ2
ɦɱ ȧȟȎȨȮȐȨȮ ɲ7õɦɓüǜŻʋ:Ľɦɱƞğˆʻʭʜʖʞʸĩ©ʋĐɦɭɔȊ
ȒȏȓȏȖȏȒȊ üǜŻĽĀĤĥěɸƵƣȊ
Ů© ȚșˊȊ ɸˆʻʭʜʖʞʸĀĤcˌȧɃɇȊ ȩɃȏȧȑȖȒȔˎʝˇʥʘ˄ˉʡʲʐʓʩʘʰˆʟ
ˉŔˎȰȮȝˍȓȏȑɁȼ ʋ ȖȑˊȊ ʎʢʫʮʫ˃˄ ȓȑɁȧ ɶĥƪɦɱˆʻʭʜʖʞʸĀĤNěˌˆ

 
ʻʭʜʖʞʸĩ© ȒȑȑɐȼȐɁȧˍʋƵƣɦɓɥʆɶ ȖȑˊȊ ʎʢʫʮʫ˃˄ɲĉǩ¡ǚɦɱ Ȗɓ
ȓɓȒɓȑȏȖɓȑȏȓɓɞʅɻ ȑȏȒɐȼȐɁȧ ɸĀĤĥěū8ʋƵƣɦɭɔɤɸĀĤĥěū8ʋ
ɸ>5ĸäĔɲƵƣɦɭ ȧȟȎȨȮȐȨȮ üěʋüǜŻÆĽĀĤĥěɳɦɭɔȊ
ȒȏȓȏȖȏȓȊ Ʊáɸ>5ĸäĔȊ
ĢƱáɳɦɱɓƞğüʀɭɹˆʻʭʜʖʞʸĀĤĥěū8 Ȓȑȑɐȧ ʋÖRɦɓĎ
Ȓȑȑɐȧ ɞʅɻʎʢʫʮʫ˃˄ ȓȑȑɐȧ ʋĞCɦɱÚÏ´ɶ Ȓ 7ǡƼǴĕ5ĸʋƟɛɓǐ
¹7ǯˌȖɑˎȓȍșȑȑȼˎȒȑ 7ǡˍɦɱğʋÖRɦɭɔɤɸğ Ȗȑɐȧ ɶʎʢʫʮʫ˃˄
Ȓȑȑɐȧ ʋCɝɱÚÏ´ɓYÿɶǐ¹7ǯɦɱğʋÖRɦɓȧȟȎȨȮȐȨȮ üěɳɦɭɔȊ
ȒȏȓȏȖȏȔȊȧȟȎȨȮȐȨȮ 7õƢƁɞʅɻĢóȊ
Ȋ ȧȟȎȨȮȐȨȮ 7õɶɹɓʱʐʠ˄ˉʹʨʫ ȧȟȐȨȮ ʞʠʩʾˌȒȒȑȑ ʞ˃ˉʡˎȝȼȾɀȺɂɇ Ŕˎ
ôˍɞʅɻǉŏʔ˂ʾˌȥɂȺɅɇɆȾɀȊȪȠȮȎȕȍȊȔɍɁˎȓȏȒɁɁɎȒȖȑɁɁˎʟˉʑ˄ʝʐʑˇʠú
¬ŔˎôˍʋĽɦɭɔʔ˂ʾġ©ʋ ȕȑɑɶƮɦɓŚFŏɶɹȑȏȒˊȊ ʗǘɳ ȑȏȒˊȊ
ʗǘ[ìʎʢʫʮʫ˃˄ɸ ȒˑȒȚ ĝXěʋĽɛɓĘǊʋ ȑȏȓɁȧȐ7ɳɦɱ ȧȟȎȨȮȐȨȮ üě
ʋ Ȕɐȧ Ė-ɦɭɔƹǜ7õɶɹɓʥˇʪʾsƹǜ7õƬˌȝȫȥȔȑȑȑˎú¬Ŕʑˉʵ
ˉˈʝʐʑʨʘʠˎôˍʋĽɛɓʐʓˇHĔɶɹʑ˅ʘʫˆʠʹ˅ˉĔɸʯʕʩʏʸˀˉʬ
ˌʐʓˇģġ© ȕȑȑɑˎȥɃɂȊ ȮɃɈɅȸȺȊ ȱɃɀɇȶȼȺȊ ȎȔȏȑȿȱˍʋĽɛɭɔʀɭɓˀʮʥˉʐʓˇ
ˌȬȒȨȶɆɆɒȬȔȨȶɆɆˍɸƮʋ ɁȐɌȔȓȗȏȑɒȓșȒȏșɓȠȺȸɀɈɆɇȺɅȾɂȼȊ ȫɃɇȺɂɇȾȶɀˌȠȫˍʋȎȗȗȱɓ
ȟɃɀɀȾɆȾɃɂȊȡɂȺɅȼɋˌȟȡˍʋȎȒșȱ ɳɦɭɔȊ
Ȋ
ȒȏȓȏȗȊ ŵƬŋ7õȊ
Ȋ ¶ʆʉɭƚȉįɳCȉįɸƞğˆʻʭʜʖʞʸĩ©ɸųéŋ×ŚɶɰɛɱɓǛƤĢ
Ȏ7Þ7õʋĽɛɱŵƬŋɶċǂɦɭɔʀɭɓƚȉįɳCȉįɸê~ƞğˆʻʭʜ
ʖʞʸĩ©ˌȟɁȶɊˍɓê~ƞğĩ©;ǏéǡˌȯɁȶɊˍɓÌ ȓȕȑ 7´ɸƞğˆʻʭʜʖʞ
ʸĩ©ˌȟȓȕȑˍɶɰɛɱɓȨȶɂɂȎȲȽȾɇɂȺɋ ɸ Ȱ üʋĽɛɱċǂɦɭɔʀɭɓǱƨǙé
ɳ ȪȮ ȈǕɸįɸ ȟɁȶɊɓȯɁȶɊɓɞʅɻ ȟȓȕȑ ɶɰɛɱɹ ȲȾɀȸɃɊɃɂ ɸǸaüʋĽɛ
ɱċǂɦɭɔɤʉʆɸŵƬŋ7õŴöɹɓȫ˓ȑȏȑȖ ɲìÁɠɚʈɳɦɭɔȊ
Ȋ
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ȒȏȔȊ ÆȊ žȊ
Ȋ
ȒȏȔȏȒȊ ǱƨǙéɸįɶɞɣʈƞğˆʻʭʜʖʞʸĩ©ɸ×ŚȊ
ȒȏȔȏȒȏȒȊ ˆʻʭʜʖʞʸÌ´ɸƱįɸ{HȊ
Ȋ ǱƨǙéɸƱįɹˆʻʭʜʖʞʸÌ´ɶƗʄđȇɵɴɸƘİÃɸ{Hɹ
ƳʂʆʉɩɓȮȟ ǓɶɞɛɱʃƐƎʄŊƺɵɴɸ{HɹƳʂʆʉɵɟɯɭɔȊ
ȒȏȔȏȒȏȓȊ ƞğˆʻʭʜʖʞʸĩ©ɸ×ŚȊ
Ȋ ƚȉį Ȗ ǹɞʅɻCȉį Ȗ ǹɸǱƨǙéɶɞɣʈƞğˆʻʭʜʖʞʸĩ©ɸųé
ŋ×Śʋl ȒȎȒȶ ɞʅɻ ȷ ɶœɦɭɔʀɭɓȟɁȶɊɓȯɁȶɊɓɞʅɻ ȟȓȕȑʋơ ȒȎȒ ɶƦŭɦɭɔ
ǱƨǙéɸƚȉįɳCȉįɶɞɛɱɓƞğˆʻʭʜʖʞʸĩ©ɸųéŋ×Ś
ˌȫȜȑȏȑȗȕˍɓȟɁȶɊˌȫȜȑȏȘȖȒˍɓɞʅɻ ȟȓȕȑˌȫȜȒȏȑȑȑˍɶìÁɵɹƳʂʆʉɵɟɯɭɔ
ǱƨǙéɸ ȟɁȶɊɸ%Ȋ ȴê%Ȏê~%ȵȊ ɹƚȉįɲ ȓȏȓɐȼȐɁȧȊȴȒȏȘȎȕȏȗȵȊ ɞʅɻ
Cȉįɲ ȓȏȒɐȼȐɁȧȊ ȴȒȏȓȎȔȏȑȵȊ ɲɚɯɭɔȯɁȶɊ ɸ%ɹɓƚȉįɲ ȗȑ 7Ȋ ȴȗȑȎȒȓȑȵȊ
ɞʅɻCȉįɲ Ȓȓȑ 7Ȋ ȴȗȑȎȒȓȑȵȊ ɲɚʇɓCȉįɲ«ǟɨʈ*ZɶɚɯɭɠɓƂǡɶ
ìÁɵɹƳʂʆʉɵɟɯɭˌȫȜȑȏȒȒȘˍɔȟȓȕȑ ɸ%ɹɓƚȉįɲ ȑȏȕɐȼȐɁȧȊ ȴȑȏȓȎ
ȑȏȚȵȊ ɞʅɻCȉįɲ ȑȏȖɐȼȐɁȧȊȴȑȏȔȎȑȏșȵȊ ɲɚɯɭɔȊ
Ȋ
ȒȏȔȏȓȊ ʢʼʷ˄˂ˇȈǕɸįɶɞɣʈƞğˆʻʭʜʖʞʸĩ©ɸ×ŚȊ
ȒȏȔȏȓȏȒȊ ʢʼʷ˄˂ˇ ȨȝȟȊ
Ȋ Ʊįɸʢʼʷ˄˂ˇ Ȩȝȟ ɸ%ȴê%Ȏê~%ȵɹɓƚȉįɲ ȓȏȓˊȊ ȴȒȏȚȎȓȏȕȵɓ
ɞʅɻCȉįɲ ȓȏȑˊȊ ȴȒȏȖȎȓȏȒȵȊ ɲɚɯɭɔɤɸɭʂðőşɲɹ ȒȏȔȨȝȟ ɸĩ©ɳɵʈ
ʅɜɶɓƚȉįɲ ȡȯȮȡȱȊȓȏȚˊȊ ȴȓȏȖȎȔȏȒȵȊ ɞʅɻCȉįɲ ȡȯȮȡȱȊȓȏȗˊȊ ȴȓȏȑȎȓȏȘȵȊ ɲ
ȈǕŸÒɦɭɔȊ
ȒȏȔȏȓȏȓȊ ˆʻʭʜʖʞʸ Ȯȟ ´ɸƱįɸ_\ăƋɸ{HȊ
Ȋ ɨɽɱɸƱįɲɓˆʻʭʜʖʞʸÌ´ɶ_\·ĺăƋɸAĽɹƳʂʆʉɩɓ
Ȯȟ ǓɶɞɛɱʃƐƎʄŊƺɵɴɸ{HɹƳʂʆʉɵɟɯɭɔȊ
Ȋ Ʊįɸ ȪȮ ȈǕɸˀʮʥ˃ˇʙǷŎʋơ ȒȎȓ ɶƦŭɦɭɔȪȮ ȈǕɶɹɓɨɽɱ
ɸƱįɲɓ¹Ðß ȒȒȓȎȒȒȕ kȐ7ɲ×ŚɦɓġɓȫȡȯȟȪȓɓɞʅɻ ȮɄȪȓʃƔ§ŋɶ

 
Ưɲɡʈƙɵß%ɲ×Śɦɭɔ¤rFƌƞpˌȨȝȞȫˍɹɓƱį Ȓȑ ǹ ȗ ǹɲȈ
ǕɸŎĀ%ˌȨȝȞȫ˕ȗȑɁɁȤȼˍɸǦʀɲɦɭʃɸɸɓɨɽɱɸƱįɶɞɛ
ɱƔ§ŋɶeǻɳɵʈ·ĺŃ£ɹƳʂʆʉɵɟɯɭɔȊ
ȒȏȔȏȓȏȔȊ ƞğˆʻʭʜʖʞʸĩ©ɸ×ŚȊ
Ȋ ƚȉįɞʅɻCȉįɸ ȪȮ ȈǕɶɞɣʈƞğˆʻʭʜʖʞʸĩ©ɸųéŋ×Śʋ
l ȒȎȒȸ ɞʅɻ ȹ ɶœɦɓȟɁȶɊɓȯɁȶɊɓɞʅɻ ȟȓȕȑɸþƦɶɰɛɱơ ȒȎȒ ɶœɦɭɔƚȉ
įɳCȉįɸǡɶɓȪȮ ȈǕɶɞɣʈƞğˆʻʭʜʖʞʸĩ©ɸųéŋ×ŚɓȟɁȶɊɓ
ȯɁȶɊɓɞʅɻ ȟȓȕȑ ɶɰɛɱɓŵƬŋɶìÁɵɹƳʂʆʉɵɟɯɭˌɫʉɬʉɓ
ȫȜȑȏȓȑșȍȊȫȜȑȏȖȔȑȍȊȫȜȑȏșȔȕȍȊ ɞʅɻ ȫȜȑȏȗȘȗˍɔȊ
Ȋ ȪȮ ȈǕɸƱį Ȓȑ ǹˌƚȉįɞʅɻCȉįˍɶɞɣʈ ȟɁȶɊɸ%Ȋ ȴê%Ȏê
~%ȵȊ ɹ ȒȏȔɐȼȐɁȧȊȴȑȏșȎȒȏȕȵȊ ɲɚʇɓǱƨǙéɸƱį Ȓȑ ǹˌƚȉįɞʅɻCȉ
įˍɶɞɣʈ ȟɁȶɊ ɸ%Ȋ ȓȏȓɐȼȐɁȧȊ ȴȒȏȓȎȕȏȗȵȊ ɳċǂɦɱìÁɶɟɯɭ
ˌȫȜȑȏȑȑșˍɔʀɭɓȯɁȶɊ ɶɰɛɱʃɓǱƨǙéɸƱį Ȓȑ ǹɲ Țȑ 7Ȋ ȴȗȑȎȒȓȑȵȊ ɞʅ
ɻ ȪȮ ȈǕɸƱį Ȓȑ ǹɲ Ȓȓȑ 7Ȋ ȴȒȓȑȎȓȕȑȵȊ ɲɚʇɓȪȮ ȈǕɸƱįɲìÁ
ɶ«ǟɦɭˌȫȜȑȏȑȒșˍɔȟȓȕȑɹɓǱƨǙéɸƱį Ȓȑ ǹɲ ȑȏȖɐȼȐɁȧȊȴȑȏȓȎȑȏȚȵȊ ɞ
ʅɻ ȪȮ ȈǕɸƱį Ȓȑ ǹɲ ȒȏȑɐȼȐɁȧȊ ȴȑȏȔȎȒȏȕȵȊ ɲɚʇɓȪȮ ȈǕɸƱįɲ
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     
Cmax (µg/ml ) 2.2 [1.2-4.6] 2.2 [1.7-4.6] 2.1 [1.2-3.0] 1.3 [0.8-1.4]** 1.3 [0.8-1.4]* 1.2 [0.8-1.4]
Tmax (min) 90 [60-120] 60 [60-120] 120 [60-120] 120 [120-240]* 120 [120-240] 120 [120-240]
C240 (µg/ml ) 0.5 [0.2-0.9] 0.4 [0.2-0.9] 0.5 [0.3-0.8] 1.0 [0.3-1.4]* 0.9 [0.7-1.4] 1.0 [0.3-1.3]
OS 
	
0 30 60 120 180 240

 38.0 [37.7-38.4] 38.1 [37.8-38.2] 38.2 [37.7-38.5] 38.1 [37.8-38.5] 38.1 [37.9-38.5] 38.1 [37.8-38.5]
/ 112 [82-124] 112 [80-130] 114 [81-132] 113 [76-140] 114 [84-144] 114 [66-137]
/ 12 12 12 12 12 12
SpO2% 99 [95-100] 99 [96-100] 99 [97-100] 99 [97-100] 99 [96-100] 99 [98-100]
PETCO2mmHg 37 [36-41] 36 [35-39] 38 [35-40] 37 [35-40] 36 [35-39] 36 [35-38]
MABPmmHg 64 [60-77] 69 [62-80] 81 [66-96] 81 [68-95] 78 [64-118] 79 [61-87]
	
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ʊʇʍʁ Ǟʁ ¬ʁ
ʁ
ʁ ĦƠư˵Ǌĭ˙̃ˍ¤ɬȌɌĜ˵7¿Ź˳ ʧʗ ˡ̆˩̷̛̺̫̘͌̓˵ȁŢŬÇ˵ą
Ƭ˳˶ǺɿŹ˰QɿŹ˵ɛ˯Ġé˲¼˶˲˝ˍ+șŹ˵Âɿ͑ʊʆʊʊ ņɿ͒˳˘˕ˮ˶ˍ
Qɿ˳̷̛̺̫̘̂̅͌̓˵ǿŷTì˸˵Òɮ˶Ȝ˾̃̆˲˕˟˰˚Ƥˡ̆˩ˎʁ
ʁ ʞˁʻʵ ̃˵sʭʋʒʮ˯˶ˍ7¿Ź˳̷̛̺̫̘͌̓ ʊʺʵʈʸʵ ̈ ʧʗ ˢ˩Ĝ˵ ʨʺʯ˃˶ǃ ʌʉ
D˯˔̄ˍ˧˵ ʗʺʯ˃ ˶ ʏʎʐʁ ʻʵʈʺʠ ˯˔ˬ˩˰sˢˮ˕̅ˎĦƠư˯˶ˍ¤ɬȌɌĜ˵
̷̛̺̫̘͌̓ ʋʺʵʈʸʵʁ ʧʗ Ö˵ ʗʺʯ˃ ˶ ʊʇʋʆʍʇʏˉʵʈʺʠˍʨʺʯ˃ ˶ ʏʉʆʒʉ D˯˔ˬ˩ˎ͌
̷̛̺̫̘̓˵øɐ̀@ȁ˰ȁŢŬÇ˵ȿ˕̈Ǟîˤ̅˰ˍ¤ɬȌɌĜ˵̺̫̘͌
̷̛̓˵ȁŢŬÇ˶Lȵ˵s˰Ļ˴Ƿˢˮ˕̅˰Ǟ˗̃̆̅ˎʁ
ʁ ˡ̃˳ˍ¤ɬȌɌĜ˵Ź˳˘˞̅ȁŢ̷̛̺̫̘͌̓ŬÇ˵ǉĜƓąƬ˳˭˕ˮˍǺ
ɿŹ˰QɿŹ˰˵ɛ˳Ġé˲¼˶Ȝ˾̃̆˲˙ˬ˩ˎ̷̛̺̫̘͌̓˵ǿŷTìȏī˳
ɜˤ̅Ơư˯˶ˍäGˍÂɿˍŹƮˍǢ͎ǬŀǨ˲˱˵ȉ˚̷̛̺̫̘͌̓˵ǿŷT
ì˳˗̅Òɮ˶Ȝ˾̃̆˲˙ˬ˩˟˰˚Ƥˡ̆ˮ˕̅ʭʊʑʮˎ¦ɦ˳ˍ̷̛̺̫̘͌̓˶
ʊʆʋʺʵʈʸʵ ˵ƅɐ˯ǝɿŹ̀ļˏ˲ƣƍæ̈˿˭íäɻɜƻů˵Ź˳)ƅˡ̆ˮ˘
̄ʭʊʑʮˍĦƠư˵Ǌĭ˙̃˿ˍ²˲˝˰˿ ʊʊ ņɿ˼˯˵Ź˯˶ˍQɿ˳̛̺̫̘̂̅͌̓
̷˵ǿŷTì˸˵Òɮ˶ğ±ɠ˰Ǟ˗̃̆ˍŸG˲ƅɐȞĐ˵Þȉä˶$˕˰Ǟ˗̃
̆˩ˎʁ Q˗ˮˍʣʧ ɾɉ˵ǺɿŹ˰QɿŹ˳˘˕ˮ˿ˍȁŢ̷̛̺̫̘͌̓ŬÇ˵ǉ
ĜƓ˲ąƬˍʗʺʯ˃ˍʨʺʯ˃ˍ˘̂˷ ʗʋʍʉ ˳Ġé˲¼˶Ȝ˾̃̆˥ˍQɿ˳̛̺̫̘̂̅͌̓
̷˵ǿŷTì˸˵Òɮ˶ ʣʧ ɾɉ˯˿ğ±ɠ˯˔̅˰Ǟ˗̃̆˩ˎʁ
ʁ ʣʧ ɾɉ˵Ź˳˘˞̅ȁŢ̷̛̺̫̘͌̓ŬÇąƬ˳˶ˍ¤ɬȌɌĜ˰Ňȯˤ̅˰
ʗʺʯ˃ ˵Ǿˢ˕$ˍʨʺʯ˃ ˵Êɘˍ˘̂˷ɽ5˵ ʗʋʍʉ ˚ȍ¬ˡ̆ˍ7¿Ź˳ ʧʗ ˢ˩̺͌
̷̛̫̘̓˵ǿŷTì˶ ʣʧ ɾɉ˳̂̅Òɮ̈f˞̅˟˰˚Ě̃˙˰˲ˬ˩ˎ˟̆̃˵
V˶ˍʧʗ ˡ̆˩̷̛̺̫̘͌̓˵ǿND½˳ʣʧɾɉ˰ɤĆŉ˚Òɮ̈˘̂˻ˢ˩˩
˾˰Ǟ˗̃̆̅ˎʧʗ ˡ̆˩ǿŷ˶ˍƔǈǗ˳Ŝũˢňǆȁƺ˙̃rdˡ̆&ÛƂ˸
ƬȂˤ̅ʭʎʮˎʣʧɾɉ˰ɤĆŉ˳̂ˬˮÛƂ÷J˚ƃˣ˩˟˰˯ˍʧʗɆ#˵ĥĴȁƺ
˳˘˞̅ȁŘ˚Ť²ˢˍǿŷ˵rd˘̂˷&ÛƂ˸˵ƬȂ˚Ⱥ̆ˍȁŬÇ˵Ę˿
ȺÊˢ˩˰Ǟ˗̃̆̅ˎʕ˂ʾʯʺ ̃ʭʏʮ˶ˍɬǩAøˡ̆˩̛͍̪̬͉̌̊̕͏͍ˍ̭͉͍̌ˍ
˘̂˷̵͍̥͉͍̊˵ǿŷTì˚ˍ̶̡͈͍̌͊˳̂̅ÝþCɐ̀´ñȁŘD½˵V
˳̂ˬˮÒɮ̈f˞̅˟˰̈sˢˮ˕̅ˎ˟˵Ơư˳̂̅˰ˍ̶̡͈͍̌͊r?ɾɉ˰ɤ

 
Ćŉ˳̂ˬˮɾɉǏĀˡ̆˩Ź͑&Ɏ ʋʍʆʌʐʸʵ͒˳˘˕ˮˍʊʇʊʎʡʕʗ ˵̶̡͈͍̌͊
r?ɾɉ˳̂ˬˮÝþCɐ˚ ʍʇʎʎˆʊʇʊʌʁʠʈʺʷʻ͑ȌɌĜ͒˙̃ ʌʇʏʍˆʉʇʌʏʁʠʈʺʷʻ͑ɾɉ
Ĝ͒˸Ť²ˢˍÁȁ˚ ʊʉʋˆʑʁʺʺʜʵ͑ȌɌĜ͒˙̃ ʐʑˆʏʁʺʺʜʵ͑ɾɉĜ͒˳$ˢ
˩˟˰˚Ƥˡ̆ˮ˕̅ʭʏʮˎ̶̟̼͈͍͊˶̶̡͈͍̌͊˰oļ˳ˍƅɐ, ä˳urÛƂ
÷J̈Î˛ȩ˟ˤʭʎʐʅʁ ʏʋʅʁ ʐʋʮˎr?ɾɉǿ]Ż˯ƪòȃ˚iǨ˲ɾɉşÇ̈Ⱦð
ˤ̅˩˾˳˶ ʊʇʋʆʊʇʎʡʕʗ ˚Þȉ˰ˡ̆̅ʭʐʋʮˎĦƠư˯˶ˍ+șŹ˳­ˢˮˍƪɾ
ɉ˳ɴ"ˢ˩ɾɉşÇ˯˔̅ ʊʇʌʡʕʗ ˵ ʣʧ ɾɉ̈Ȃ˲ˬˮ˘̄ˍ˟̆˳̂ˬˮÛƂ÷
J˚Î˛ȩ˟ˡ̆˩˰Ǟ˗̃̆˩ˎ˼˩ˍɤĆŉ˶ǧǭA˵Ę˳̂ˬˮÝǳ˸˵
ɬǩɄŘ̈Ť²ˡ˦̅˟˰˙̃ˍɤĆŉ˿ÛƂ÷J˵˰ąŦˡ̆̅ʭʎʎʮˎ¦ɦ˳ˍ
ʣʧ ɾɉ̈¦Ėˢ˩+șŹ ʊʉ ɱ ʏ ɱ˳˘˕ˮˍʡʕʖʤ ˶ ʏʉʆʏʎʁ ʺʺʜʵ ˼˯$ˢ
˩ˎ˵˟˰˙̃ˍʣʧ ɾɉ˳˘˞̷̛̺̫̘̅͌̓˵ȁŬÇąƬ˵V˶ˍʣʧ
ɾɉ˲̃˷˳ɤĆŉ˳̂̅ǧǭA˵Ę˳̂ˬˮÛƂ÷J˚ƃˣˍ˧˵Ǌĭˍ+
șŹ˵´ñȁŘD½˵Ť²̈Î˛ȩ˟ˢˍ̷̛̺̫̘͌̓˵Ŕ¯Ɇ#˙̃@ȬÛƂ˸
˵rd˘̂˷ƬȂ˚ȺÊˢ˩˟˰˳̂̅˿˵˰Ǟ˗̃̆˩ˎʁ
 vƏŤ(*ʗʣʬʆʋ< ʑʉ͐ʁǊÝ9ŊðǝʝʗʑʉʅʁʗʣʬʋǞƍïŤ'ǃš§Į<
ú9 O(ÿƙ&:ʭʍʊʮsfYIEJc%* ʐʐʇʉʊʁ ʻʵʈʺʠǝ-S ʉʇʉʑˉ
ʵʈʺʠǞ&Ë½:$9ʭʌʌʅʁʐʉʮʧʷʹʰʳʾ 7)Ë½ʭʐʉʮ(S9&ÛǗŤ(ǘǈż
ŋ<Ƥã ëŒ,)sfYIEJc ʊʇʎʺʵʈʸʵ )Ƅ¶Ďzø(Ɠ|'7+
(ŋŠƃƉ|)sfYIEJcŊð ʝʗʑʉʅʁʗʣʬʋ<Ƭ90%(9ģǇ* ʌʇʎ
ʍ ģǇ%9&Ŭ:$9ĪũŴ%*sfYIEJc) ʗʺʯ˃*Ùǐ
ƛƾģ& ʣʧ ǚƻģ-$(-$) ʝʗʑʉʅʁ ʗʣʬʋ<Ƭ$ Œ) ʤʗʪ )Ê
ňǝʍʉʆʎʉ͐Ǟ<ŝ$Ɠ|)sfYIEJc ʝʗʑʉʅʗʣʬʋŊð<ƓŃ| ʝʗʑʉʅʗʣʬʋ
Ŋð(ÎĘ9&ƓŃ|sfYIEJc ʝʗʑʉʅʗʣʬʋŊð* ʉʇʊʏʆʉʇʋˉʵʈʺʠ &'
9ơŒ ʊʉ ǔ)Ùǐƛƾy(-9sfYIEJcĎzø ʌʉʆʊʑʉ %)Ɠ
ŃsfYIEJcŊð*-$ ʉʇʋˉʵʈʺʠ x%" 0 ʣʧ ǚƻ)ī
y%*ơŒ ʊʉ ǔ-$%sfYIEJcĎzø ʊʋʉʆʋʍʉ %)ƓŃsfY
IEJcŊð ʉʇʋˉʵʈʺʠ <Ƭ$ :5ʣʧ ǚƻy%)sfYIE
Jc) ʗʺʯ˃ )Ļň*ďŋŠŝ&ǃšŝ<ƷĊ9 O(*¬'Ŋð%
9&Ƌ7:  "$Œ%*ʣʧ ǚƻsfYIEJc)ďŋŠ
ŝ&ǃšŝ(²/õǒ*Ĥäǌ%9&Ƌ7: 


ʁ ʗʣʬʆʊ ̈ ʋʉ͐ʁ ɟ©ˤ̅ŬÇ͑ʝʗʋʉʅʗʣʬʊ͒˶ˍʢʧʕʝʘ ˵¤@ä̈ąŦˤ̅̾͏̑͏˰
ˢˮƅ˕̃̆̅ʭʌʌʮˎʢʧʕʝʘ ˵ ʗʣʬ Ƀûä˶ ʝʗʋʉʅʗʣʬʊʓʝʗʑʉʅʗʣʬʋ ˯Ȅˡ̆ˍ˟˵5˶͌
̷̛̺̫̘̓͑ʊʒʇʑ͒˚ˍ̷̨̛͈̘̓͑ʋʇʌ͒ˍ̸̶͍̑͊͌̎͑ʋʇʎʅʁʋʇʊ͒ˍ̬̝͉̪́͑ʊʇʑ͒ˍ
̩̪͈̏̔͑ʉʇʐʏ͒ˍ̛́͌̓̑̀͑ʉʇʍʏ͒ˍ̸̶̖̩͍͌̎͑ʉʇʋʊ͒˰Ňȯˢˮğ˿ɽ˕ʭʌʋʮˎ͌
̷̛̺̫̘̓˵ ʝʗʋʉʅʗʣʬʊ ˶ ʊʅʎʋʍʇʑʁ ʻʵʈʺʠ͑˘̂˧ ʊʇʎˉʵʈʺʠ͒˯˔̄ˍŹ˵ ʤʗʪ Ũ
5̈ƅ˕ˮȁŢŬÇ˸Ćˤ̅˰ ʌʇʉʆʌʇʑʁ ˉʵʈʺʠ ˰˲̅ˎĦƠư˯˶ˍ¤ɬȌɌĜ
˵ǺɿŹ͑ø ʏʉ DÖ˵ ʗʺʯ˃ʓʍʇʏˉʵʈʺʠ͒̈ɢ˝˰ˍʗʺʯ˃ ˚ ʝʗʋʉʅʗʣʬʊ ˳IȾˤ̅˟˰˶
˲˙ˬ˩ˎ˧̆́˗ˍʣʧ ɾɉ˯̷̛̺̫̘͌̓̈ąɐ͑ʊʆʋʺʵʈʸʵ͒˯ ʧʗ ˤ̅m
˳˶ˍ̷̛̺̫̘͌̓˵O'ƅ̈Ðˤ̅iǨä˶$˕˰Ǟ˗̃̆˩ˎʁ
ʁ ˵Ǌĭ˙̃ˍʧʗ ˡ̆˩̷̛̺̫̘͌̓˵ǿŷTì˶ˍʣʧ ɾɉ˳̂̅ÛƂTì˵
V˳̂ˬˮĚ̃˙˳Òɮ̈f˞̅˟˰˚FĚˢ˩ˎˢ˙ˢˍʣʧ ɾɉ˳̛̺̫̘̂̅͌̓
̷˵ùůƏ'ƅ˰ɗƐSĭ˸˵Òɮ˶ğ±ɠ˯˔̅˰Ǟ˗̃̆˩ˎ˼˩ˍ¤ɬȌɌĜ
˘̂˷ ʣʧ ɾɉ˵7¿Ź˯˶ˍ²˲˝˰˿+șŹ˵Âɿ͑ʊʆʊʊ ņɿ͒˳˘˕ˮQɿ˳
̷̛̺̫̘̂̅͌̓˵ǿŷTì˸˵Òɮ˶ğ±ɠ˯˔̅˰Ǟ˗̃̆˩ˎˢ˙ˢ˲˚̃ˍ@
ȬɾɉĜ˳˘˞̅ˍ̷̛̺̫̘͌̓˵ĄŐZŤĢƷ̈q˾˩ǿŷTì̲͈́͏̣͏˵Ț
ǆ˳˭˕ˮ˶ˍÖˡ̃˲̅ĸȒ˚Þȉ˯˔̅ˎʁ

 
ʊʇʎʁ ±ʁ ÿʁ
ʁ
ʁ ĦƠư˯˶ˍǵÅ7È˲ ʊ ņɿ˵̴͏͊̕Ź ʎ ɱ͑ǺɿŹ͖ɧ ʌ ɱˍɨ ʋ ɱ͒˘̂
˷ ʒʊʊ ņɿ˵̴͏͊̕ ʎ ɱ͑QɿŹ͖ɧ ʌ ɱˍɨ ʋ ɱ͒̈ƅ˕ˮˍ¤ɬȌɌĜ˼˩˶
ʣʧ ɾɉ˯̷̛̺̫̘͌̓ ʋʺʵʈʸʵ ̈ ʧʗ ˢˍȁŬÇ˵ǉĜƓąƬ̈Ňȯˤ̅˟˰˳
̂̄ˍʣʧ ɾɉ˳̷̛̺̫̘̂̅͌̓˵ǿŷTì˸˵Òɮ˲̃˷˳Qɿ˳̺̫̘̂̅͌̓
̷̛˵ǿŷTì˸˵Òɮ˳˭˕ˮĸȒˢ˩ˎʁ
ʁ ¦ɺ˶ ʋʑ ėɛɥ˯ ʌ¦Ėˢˍˤ˹ˮ˵+șŹ˳˘˞̶̟̼͈͍̅͊ ʡʕʗ ˵Ŧ¥ˍ
¤ɬȌɌĜ˼˩˶ ʊʇʌ 4˵ ʡʕʗ ˳ˮ ʣʧ ɾɉ̈Ėˢ˩l+șŹ˳˘˞̛̺̫̘̅͌̓
̷ ʋʺʵʈʸʵʁʧʗ Ö˵ȁŬÇ͑øLˍø ʎˍʊʎˍʌʉˍʏʉˍʊʋʉˍʊʑʉˍ˘̂˷ ʋʍʉ DÖ͒
̈Ŧ¥ˢˍ¤ɬȌɌĜ˘̂˷ʣʧɾɉ˳˘˞̷̛̺̫̘̅͌̓˵ȁŬÇ˵ąƬ̈Ň
ȯˢ˩ˎʁ
ʁ ʣʧ ɾɉ˵+șŹ ʊʉ ɱ˵ ʗʺʯ˃ ˵5ʁ ʭğ±5ʆğ5ʮʁ ˶ ʊʇʌˉʵʈʺʠʁ ʭʉʇʑʆ
ʊʇʍʮʁ ˯˔̄ˍ¤ɬȌɌĜ˵+șŹ ʊʉ ɱ˵ ʗʺʯ˃͑ʋʇʋˉʵʈʺʠʁ ʭʊʇʋʆʍʇʏʮ͒˰ŇȯˢˮĠé
˳$˙ˬ˩͑ʤʔʉʇʉʉʑ͒ˎ˼˩ˍʣʧ ɾɉ˵+șŹ ʊʉ ɱ˵ ʨʺʯ˃ ˶ ʊʋʉ Dʭʊʋʉʆʋʍʉʮ˯˔
̄ˍ¤ɬȌɌĜ+șŹ ʊʉ ɱ˵ ʨʺʯ˃͑ʒʉ Dʁ ʭʏʉʆʊʋʉʮ͒˰ŇȯˢˮĠé˳Êɘˢ˩
͑ʤʔʉʇʉʊʑ͒ˎʗʋʍʉ ˵5ʁ ʭğ±5ʆğ5ʮʁ ˶ˍ¤ɬȌɌĜ˵+șŹ ʊʉ ɱ˯ ʉʇʎˉ
ʵʈʺʠʁ ʭʉʇʋʆʉʇʒʮʁ ˘̂˷ ʣʧ ɾɉ˵+șŹ ʊʉ ɱ˯ ʊʇʉˉʵʈʺʠʁ ʭʉʇʌʆʊʇʍʮʁ ˯˔̄ˍĠ
é˳ɽ5̈Ƥˢ˩͑ʤʔʉʇʉʊʊ͒ˎʁ ǺɿŹ˰QɿŹ˵ȁŢ̷̛̺̫̘͌̓ŬÇ˵ǉĜƓą
Ƭˍʗʺʯ˃ˍʨʺʯ˃ˍ˘̂˷ ʗʋʍʉ ˳˭˕ˮ˶ˍ¤ɬȌɌĜ˲̃˷˳ ʣʧ ɾɉ˵˕˥̆˳˘
˕ˮ˿ˍĠé˲¼˶Ȝ˾̃̆˲˙ˬ˩ˎʁ
ʁ ˵Ǌĭ˙̃ˍŹ˳ ʧʗ ˢ˩̷̛̺̫̘͌̓˵ǿŷTì˶ˍʣʧ ɾɉ˘̂˷ɤĆŉ
˳̂̅ÛƂTì˵V˳̂ˬˮÒɮ̈f˞̅˟˰˚Ě̃˙˰˲ˬ˩ˎĕˍ+șŹ˵Âɿ
͑ʊʆʊʊ ņɿ͒˳˘˕ˮ˶Qɿ˳̂̅ǿŷTì˸˵Òɮ˶¤ɬȌɌĜ˲̃˷˳ ʣʧ ɾɉ
˵˕˥̆˳˘˕ˮ˿Ȝ˾̃̆˲˙ˬ˩ˎʣʧ ɾɉ˳̂ˬˮ̷̛̺̫̘͌̓˵ǿŷTì
˶Òɮ̈f˞̅˚ˍʧʗ Ö˵̷̛̺̫̘͌̓˵ ʗʺʯ˃ ˶ùůƏ'ƅ˰ɗƐ'ƅ̈Ⱦðˤ̅
˩˾˳˶YD˲ŬÇ˯˔̅˰Ǟ˗̃̆ˍʣʧ ɾɉ˳̷̛̺̫̘̂̅͌̓˵ùůƏ'ƅ˰ɗ
Ɛ'ƅ˸˵Òɮ˶ğ±ɠ˯˔̅˰Ǟ˗̃̆˩ˎʁ
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
ƶƲʁ
Ź˵̶̟̼͈͍͊ȉŋɐ˳­ˤ̷̛̺̫̘̅͌̓ø˵Òɮʁ
ʋʇʊʁ ±ʁ Ǒʁ
ʁ
ʁ ʢʧʕʝʘ ˶ ʗʣʬ ̈ƴmƓ˳ɟ©ˤ̅˟˰˳̂ˬˮ̸̝̣͈͍̜͍͌̕Ƅƃ̈÷Jˢˍ
ùůƏ'ƅ˰ɗƐSĭ̈ƒćˤ̅ʭʑʅʁʍʉʅʁ ʍʊʅʁ ʐʏʮˎŹ˯˶ˍ̸̶͍̑͊͌̎˘̂˷́͌̓
̛̑̀˵ ʧʗ ˳̂ˬˮ̶̟̼͈͍͊ ʡʕʗ ˚Ť²ˤ̅˟˰˚sˡ̆ˮ˕̅ʭʑʉʮˎ̺̫̘͌
̷̛̓˶Ĕˢ˕̷̛̘̓ǁ ʢʧʕʝʘ ˯˔̄ˍŹ˳˘˕ˮȁZŤĢ˚ƞ˝ˍʗʣʬʆʋ Ƀû
ä˰ůƏɆ#˸˵ǈǗƬȂä˚ɽ˕˰˕˖ŸÜ̈Ā˭ʭʋʋʅʁʋʌʅʁʋʒʅʁʌʋʮˎ̷̛̺̫̘͌̓
˶ˍ̸̶̛͍̑͊͌̎̀́͌̓̑̀˰oļ˳ˍŹ˳˘˕ˮr?ɾɉ˵ȉŋɐ̈ȮŤ˯˛̅
˰ĢÔˡ̆̅ˎ̷̛̺̫̘͌̓˵ȃLø˳̂̄Ù̃̆̅ɾɉȉŋɐ$ŤSĭ˶ˍr?
ɾɉ˵Ź˵urÛƂ÷J̈ȮŤˤ̅˟˰˚˯˛ˍ̂̄¤@˲ɾɉ˚¦ĖiǨ˳˲̅˰
Ǟ˗̃̆̅ˎʁ
r?ɾɉǿ˵ɾɉSĭ˵Ș-˳˶ˍ.©Kū˳­ˤ̅Tŷ˵T˛˵ĠŲ̈āĽ˰ˢ
˩ ʡʕʗ ˚Ä˝Hƅˡ̆ˮ˛˩ʭʎʊʅʁ ʐʋʅʁ ʐʒʮˎʡʕʗ ˶ˍ.©Kū˳ ʎʉ͐ʁ ˵Tŷ˚&T
̈Ƥˡ˲˕m˵r?ɾɉǿ˵ǤǦAŬÇ˰ˢˮȑŦˡ̆ʭʎʊʅʁ ʐʒʮˍ˟̆˼˯˳ɗƐǿ
˳̂̅ɾɉȉŋɐŤ²Sĭ˵Ňȯ˳Ä˝Hƅˡ̆ˮ˛˩ʭʊʅʁʌʍʅʁʌʑʅʁʏʑʅʁʐʌʮˎˢ˙ˢ˲˚
̃ˍ̶̶̡͈͍̟̼͈͍̌͊̀͊˲˱˵ćƒär?ɾɉǿ˶ǪɼǰȎ˯˵Ƨǉ÷J˚Ƥ
ˡ̆ˮ˘̄ʭʌʅʁʍʅʁʋʑʅʁʏʍʅʁʏʎʮˍʡʕʗ ˶ĮƧǉǁ͑ʗʢʧ͒ˍ˳ǫƔȨ˳­ˤ̅ɾɉ
Sĭ˵āĽ˰ˢˮɁE˯˶˲˕˰˵āĈ˚˔̅ʭʎʊʅʁ ʐʒʮˎĕˍʡʕʗʆʖʕʦ ˶ˍ.©K
ū˳­ˤ̅ÝþďQ̀ȁĘ˲˱ëƧǉǁcßä˵ĠŲ̈āĽ˰ˢˮɾɉS
ĭ̈Ș-ˤ̅˟˰˙̃ˍʡʕʗ ˵̂˖˳ǪɼǰȎ˳˘˞̅ȻT̬ͅ͏͍͌÷J˵Òɮ̈f
˞̅˟˰˚˲˝ˍʗʢʧ ˸˵ɾɉSĭ˵āĽ˰ˢˮ̂̄ɁE˯˔̅˰ˡ̆ˮ˕̅ʭʎʊʮˎ¦ɦ˳ˍ
̶̡͈͍̌͊˵ ʡʕʗʆʖʕʦ ˶ˍǫœ˵T̈Ƥˤ ʰʷʿʽʳʱˀʾʯʹʁʷʻʲʳ˃͑ʖʝʧ͒˵V̈āĽ˰
ˢ˩̶̡͈͍̌͊˵ ʡʕʗʆʖʝʧ ˳ȴ˕˟˰˚ż˳˘˕ˮsˡ̆ˮ˕̅ʭʍʐʮˎ˼˩ˍŹ˯
˶ˍȏɪäɾɉǿ˵̖̣͍̿ʭʍʎʮ˚̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˵Ť²Sĭ̈Ƥˤ˟˰˚
sˡ̆ˮ˕̅ˎʁ
˵˟˰˙̃ˍĦƲ˯˶Ź˳˘˞̷̛̺̫̘̅͌̓˵ɾɉȉŋɐ$ŤSĭ˳˭˕
ˮˍ̶̟̼͈͍͊˵ ʡʕʗʆʖʕʦ ̈ƅ˕ˮĸȒˢ˩ˎʁ


ʋʇʋʁ ħĒ˰ĕŒʁ
ʁ
ʋʇʋʇʊʁ +șŹʁ
ʁ ǵÅ7È˲̴͏͊̕Ź ʏ ɱ͑ɧ ʌ ɱ͓ɨ ʌ ɱ͓Âɿ ʊʌ ņɿ͓&Ɏ ʑʇʉʊʋʇʎʸʵ͒
̈ ʐ ėɛɛɥ˯ ʋ Çƅ˕ˍ̷̛̛̺̫̘͍͌̓͑̐̐͏͊ ʋ͐ʁŔ¯Ş̧͓̯̱̝͊̋̊
̬̹̝̾͊͊ıÌƥ͒ʋʺʵʈʸʵ ̈ ʧʗ ˢ˩m͑ʦʖʗʬ ǚ͒˘̂˷̷̛̺̫̘͌̓˰o&
Ư˵ƃƁɶŞʂ̧͊͂ƃɶ̧͓͊͂ʃ̈ ʧʗ ˢ˩m͑­ųǚ͒˳˭˕ˮ̶̟̼͈͍͊
ʡʕʗʆʖʕʦ Ŧ¥̈Ȃ˲ˬ˩ˎˤ˹ˮ˵+șŹ˶¦ɺɚL˵ ʊʋ Ĝɛǌɶˍ¦ɺ
ɚ ʌʉ DL˼˯ɷŊ˶ǶƇ˰ˢ˩ˎ˲˘ˍĦƠư˶ˍɊȲ££Tŷ¦ɺx˵
õȜ̈f˞ˮ¦Ėˢ˩͑Tŷ¦ɺȑƉĞ͖ʪʜʋʌʖʊʋ͒ˎʁ
ʁ
ʋʇʋʇʋʁ ɾɉĕŒ˘̂˷¦ɺŨ9ʁ
ʁ ̶̟̼͈͍͊®ƅŉV̶̟̼͈͍͑͊ʁ ʕʧʪʆʎ͓ģĨXƪ͒̈ȫŉV˰ˢ˩r
?ɾɉ͑ʿʷʳʿˀʯʁʋʊ͓ģĨXƪ͒̈ƅ˕ˍ+șŹ̈ɋǅʆ̶̶̟̼͈͍̟̼͓͊͑͌ʘʧ ̶̉
͏̬̹̝̾̊̾͊͊͒r?ɾɉ˯̝̾̔°?Öˍ<Ƴ˳ŉȽA̸̝̙͍͉͍̥̒̕ͅ͏
̷̩͑̊̀įɹ̥ͅ͏̷̨͓̩̊̀́̋̑͊͒̈ē˞˩̶̑˛ŉƺ̥ͅ͏̷͈̟͍͑?
̄ŉƺḀͅ͏̷͓«̧̛̝̞̀ʅʁ ƨ¶͒̈ŉƺĂƺˢˮ»8ľǴ#˳1¥ˢˍ
ʙʨʧʙʪʁ ʌʇʉ͐ʁ ˰˲̅̂˖˳̶̟̼͈͍͊ŉV˵̤̌̈́͊̈Ȕ¥ˢˮ ʣʧ ɾɉ̈ɚˢ
˩ˎɾɉ˳˶ˍØɐÌºur͑ʢˁʴʴʷʳʹʲʁ ʕʻʳʿˀʶʳʿʷʯʁ ʪʳʻˀʷʹʯˀʷʼʻʁ ʧʳʾʷʳʿʁ ʋʉʉ͓
ʤʳʻʹʼʻ͒̈ƅ˕ˮɛŁƓɤĆŉ͑Ćŉď ʊʋ ʈD͓rŉ͖uŉĜɛŇʔʊ͖ʋ͒̈¦Ė
ˢˍĆŉɐ̈Ȟƻˢˮ ʤʙʨʗʣʋʁʌʎʆʍʉʺʺʜʵ˳ǏĀˢ˩ˎ˼˩ťɵ̷͈͍̖̦̩͑ʚʟʆʗʠʌ͓
Ŗɫŀ͒̈ƅ˕ˮQťˢˍ&ť̈ ʌʐʇʎʆʌʑʇʎˋ˳ǏĀˢ˩ˎʁ
ʁ ɾɉ°?Ö˳Ŀ8Ɣɬǩ˘̂˷ȪǥTǩ˳ ʋʋ̧̑͘͏̧̝͊͑͏̲͏̨̝͓̓̓́̋
̦̩̓͒̈Ɗǘˢ˩ˎĿ8Ɣɬǩ˳Ɗǘˢ˩̧̑͏̧͊̂̄ɋQ͉͍̗͊Ş̡͈̩͓͑͊̔
̧͊͂͒̈ ʊʉʺʠʈʸʵʈĜɛ˯ɬǩAȰŞˢˍȪǥTǩ˳Ɗǘˢ˩̧̑͏̧͊˳̩͈͍
̨̝ͅ͏̙͏͑ȁ̬̣͉͍͎̦̩͂̓̕ʅʁ ėĦ̨̡̺̩͍͎̦͍͍̔̋̓ʅʁ ƨ¶͒̈ȷǊˢ
˩ˎ˼˩ˍʡʕʗʆʖʕʦ Ŧ¥Ĝ˵.©Kū˳Hƅˤ̅Kūɫĺ̸̩̦͑Ŕ¯ɒ ʋʎ͘ˇ
ʎʈʑ̸͓̩̦͓ĩ͒ʋ Ħ̈kɳg{ƿǲ˳ ʎʺʺ ɛɥ˯K?ˢ˩ˎʁ
ʁ ɾɉ˳˶ˍ¦ɺɚƘL˳̝̒İŃ̦̩̓͑ʕʝʣ İŃ̝͓͍̘̒̐̀͌͏͉͍͒˯İŃ
ˢ˩Tŷƅƃ&è̬̣͂͏͑ʖʤʆʏʉʑʪ͓͍̘̐̀͌͏͉͍͒̈ƅ˕ˍ&ťˍÝþďˍT
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ǩȁˍurďˍʤʙʨʗʣʋˍʙʨʧʙʪˍ˘̂˷ ʧʽʣʋ ̈Ŧ¥ˢ˩ˎʤʙʨʗʣʋ ˘̂˷ ʙʨʧʙʪ
˶ˍŉƺ̥ͅ͏̷<Ƴ˳¥ˢ˩̸̙͍͉͍̥̕ͅ͏̷̂̄ŉƺǧɆ˵uŉ̝̙̪̒̈̌
̝̩͉͏̀ĕÌ˯̸̙͍͉͍̕ˢˮŦ¥ˢ˩ˎTǩȁ˶ȪǥTǩ˳Ɗǘˢ˩ ʋʋ̧̑͘͏
̧͊˳̨̩͈͍̝ͅ͏̙͏̈ȷǊˢˮȍȁƓ˳Ŧ¥ˢ˩ˎʁ
ʁ
ʋʇʋʇʌʁ ǿNø˰̶̟̼͈͍͊ ʡʕʗʆʖʕʦ Ŧ¥ʁ
ʁ ¦ɺŨ9ǇÖˍ+șŹ˳̷̛̺̫̘͌̓ ʋʺʵʈʸʵ͑ʦʖʗʬ ǚ͒˼˩˶ƃƁɶŞ
ʉʇʊʺʠʈʸʵ͑­ųǚ͒̈ ʧʗ ˢ˩ˎǎ˕ˮˍʙʨʧʙʪʁ ʌʇʉ͐ʁ ˯ ʏʉ DɛɾɉǏĀˢˮȁǿ
ŷŬÇĘ˵˩˾˵Ĝɛ̈˘˛ˍ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˵Ŧ¥̈ɚˢ˩ˎ̶̟̼͊
͈͍ʡʕʗʆʖʕʦ˶ˍ.©Kū˳­ˤ̅ëƧǉ˵cßä̈Ýþď˼˩˶Tǩȁ˵
V˯Ș-ˢ˩ʭʐʑʮˎ.©Kū˰ˢˮˍɫŉKūƒƃȅǘ͑ʧʙʢʆʌʌʉʊ͓ėĦ=ɫ͓ĩ͒
˘̂˷ɳg{ƿǲ˳K?ˢ˩ɒɫĺ̈ƅ˕ˮɫŉKū͑ʎʉʪ͓ʎʉʜ˅͓ʊʉʺʿʳʱ͒̈ ʊʉ
ƫɛQ˗˩ˎɫŉKūɚ˙̃KūǇÖʌʉƫɛ˼˯˵ɛ˳ʡʕʖʤ˼˩˶Ýþď˚ˍ
KūL5̂̄ ʊʎ͐ʁ Ęˢ˩m˳ʁ ˒ɤäcß˓ˍĘ˚ ʊʎ͐ʁ Ĥŧ˵m̈˒ɣ
äcß˓˰ˢ˩ˎ.©Kū˳­ˢˮ˒ɤäcß˓̈Ƥˢ˩m˳˶ ʙʨʧʙʪ ̈ ʉʇʋʎ͐ʁ 
Qˢˍ˒ɣäcß˓̈Ƥˢ˩m˳˶ ʙʨʧʙʪ ̈ ʉʇʋʎ͐ʁ Ť²ˢˮ ʋʉ DɛɾɉǏĀˢˍB
ÇɫŉKṻQ˗ˮ.©Kū˳­ˤ̅cß̈ȍ¬ˢ˩ˎÖˍoļ˳Kū˳­ˤ̅c
ßä̈ȍ¬ˢˍcß˵V͑˒ɤäcß˓˙̃˒ɣäcß˓˼˩˶˒ɣäcß˓˙̃˒ɤä
cß˓͒̈Ȝ˾˩LÖ˵ ʙʨʧʙʪ ˵Á5̈ ʡʕʗʆʖʕʦ 5˰ˢˮƹCˢ˩ˎcßä˵
V˚ ʋ Ù̃̆̅˼˯ ʡʕʗʆʖʕʦ Ŧ¥̈ǍǎˢˍğǇƓ˳Ù̃̆˩Ŧ¥5˵Á5̈
˧˵+șŹ˵ ʡʕʗʆʖʕʦ ˰ˢ˩ˎʁ
ʁ
ʋʇʋʇʍʁ ǋȑ£ƓDīʁ
ʁ ̷̛̺̫̘͌̓ø˳̂̅ ʡʕʗʆʖʕʦ Ť²ſ̈˵ȑƹÌ̈ƅ˕ˮƹCˢ˩ˎʁ
ʁ
ʁ
ʁ ̶̟̼͈͍͊ʡʕʗʆʖʕʦ˘̂˷urÛƂǁ̲͈́͏̣͏˳˭˕ˮʟʼʹʺʼʵʼʾ˂ʆʧʺʷʾʻʼ˂
˵ɁmÇĸ¥˳̂̄Ńȋä̈ƢȜˢˍ­ß˵˔̅ ˀ ĸ¥͑ʽʯʷʾʳʲʁˀʁˀʳʿˀ͒̈ƅ˕ˍʤ͗ʉʇʉʎ
˯ǋȑ£Ɠ˳Ġé¼˚˔̅˰ˢ˩ˎʁ
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ʋʇʌʁ ðʁ ǖʁ
ʁ
ʋʇʌʇʊʁ ̷̛̺̫̘͌̓ø˳̶̟̼͈͍̂̅͊ ʡʕʗʆʖʕʦ Ť²ſʁ
ʁ Ȅ ʋʆʊ ˳­ųǚ˘̂˷ ʦʖʗʬ ǚ˵l+șŹ˳˘˞̶̟̼͈͍̅͊ ʡʕʗʆʖʕʦ ˵Ŧ¥
5˰Ť²ſ͑͐͒ˍ˲̃˷˳ ʡʕʗʆʖʕʦ ˵Á5˰ĽŨ6¼͑ʧʘ͒̈Ƥˢ˩ˎ̶̟̼͈͊
͍ ʡʕʗʆʖʕʦ ˵ō¥˳ȉˢ˩Ĝɛ˶ˍ­ųǚ˯ ʊʒʉ Dɛʁ ʭʧʘʁʏʎʮˍʦʖʗʬ ǚ˯ ʊʏʋ D
ɛʁ ʭʧʘʁʌʎʮ˯˔ˬ˩ˎ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˶­ųǚ˯ ʌʇʍʍ͐ʁ ʭʧʘʁʉʇʎʌʮˍʦʖʗʬ ǚ
˯ ʋʇʑʍ͐ʁ ʭʧʘʁ ʉʇʌʑʮ˯˔̄ˍʦʖʗʬ ǚ˯Ġé˳$˕5̈Ƥˢ˩͑ʤʔʉʇʉʌʒ͒ˎ̺̫̘͌̓
̷̛Ɣø˳̂̅ ʡʕʗʆʖʕʦ Ť²ſ˶ ʊʏʇʎ͐ʁ ʭʧʘʁʊʋʇʌʮ˯˔ˬ˩ˎʁ
ʁ
ʋʇʌʇʋʁʡʕʗʆʖʕʦ ō¥Ĝ˵ɾɉ̬̣͉͍͂̕ɯƗʁ
ʁ Ȅ ʋʆʋ ˳ ʡʕʗʆʖʕʦ ō¥Ĝ˵ɾɉ̬̣͉͍͂̕ɯƗ˵Ļȉ̈Ƥˢ˩ˎ&ť˘̂˷
ʤʙʨʗʣʋ ˶ˍ1ť˘̂˷Ȟƻur͑urď ʊʋ ʈD͒˳̂ˬˮƗĽƼ˳ǏĀˤ̅˟˰
˚˯˛˩ˎ˼˩ˍ˧˵˵urÛƂ̲͈́͏̣͏˿ǵÅƓȕªƼA˳˔ˬ˩ˎ˟̆̃˵
ď5˳˶ǚɛ˳Ġé˲¼˶˲˙ˬ˩͑&ť ʤʔʉʇʍʋʏ͓Ýþď ʤʔʉʇʉʐʒ͓ʡʕʖʤʁ ʤʔʉʇʍʋʌ͓
ʧʽʣʋʁʤʔʉʇʉʏʎ͓ʤʙʨʗʣʋʁʤʔʉʇʎʌʉ͒ˎʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
ʁ
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Ȅ ʋʆʊʁ ̷̛̺̫̘͌̓ø˳̶̟̼͈͍̂̅͊ ʡʕʗʆʖʕʦ ˵V˰Ť²ſʁ
ʁ
ʄ͖­ųǚ˰˵ɛ˳Ġé¼˔̄ʁ ʂʤ͗ʉʇʉʎʃʁ
ʁ
Ȅ ʋʆʋʁ ʡʕʗʆʖʕʦ ō¥Ĝ˵ɾɉ̬̣͉͍͂̕ɯƗʁ
ʁ
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ʋʇʍʁ Ǟʁ ¬ʁ
ʁ
ʁ ĦƠư˵Ǌĭ˙̃ˍŹ˳̷̛̺̫̘͌̓̈ ʧʗ ˤ̅˟˰˯ˍ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˚
Ť²ˤ̅˟˰˚Ě̃˙˰˲ˬ˩ˎ­ųǚ˵̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˶ ʌʇʍʍ͐ʁ ʭʧʘʁ ʉʇʎʌʮ
˯˔̄ˍÂɿŹ͑ʒʆʊʊņɿ͒˯sˡ̆ˮ˕̶̟̼͈͍̅͊ʡʕʗʆʖʕʦ͑ʌʇʌʌ͐͒˰˺˻
oƭÇ˯˔ˬ˩ʭʐʑʮˎˢ˙ˢ̶̟̼͈͍͊ʡʕʗʆʖʕʦ ˚ ʋʇʐʐ͐ʭʍʌʮˍʋʇʎʉ͐ʭʏʒʮ˰ˤ̅
s˿˔̄ˍʡʕʗʆʖʕʦ ˳˶3&¼˳̂̅ȉ˚ ˤ̅iǨä̀ˍƠų̛͍̌̚˵ȿ˕
˳̂̅Òɮ˚Ǟ˗̃̆˩ˎʁ
ʁ ȃL˵̸̶͍̑͊͌̎͑ʍʺʵʈʸʵ͒˿ˢ˝˶̛́͌̓̑̀͑ʉʇʋʺʵʈʸʵ͒˵ ʧʗ ˳̂ˬˮ̶̟̼
͈͍͊ ʡʕʗ ˚˧̆˨̆ ʊʊʇʌˆʑʇʌ͐ʁ ˘̂˷ ʊʋʇʒˆʊʉʇʋ͐ʁ Ť²ˤ̅˰sˡ̆ˮ˕̅
ʭʑʉʮˎˢ˙ˢĕ˯ˍȃL˵̸̶͍̑͊͌̎͑ʋʇʋʺʵʈʸʵ͒˵ǉgø˯˶ˍ̶̡͈͍̌͊
ʡʕʗ ˚ ʏʇʋʍˆʌʇʍʋ͐ʁ $ˤ̅˿˵˵ˍĠé˲$ŤSĭ˚Ȝ˾̃̆˲˙ˬ˩˰ˤ̅
s˿˔̅ʭʌʍʮˎĦƠư˯˶ˍ̷̛̺̫̘͌̓͑ʋʺʵʈʸʵ͒˵ ʧʗ ˳̂ˬˮˍ̶̟̼͈͍͊
ʡʕʗʆʖʕʦ ˵Ġé˲$͑Ť²ſ͖ʊʏʇʎ͐ʁ ʭʧʘʁ ʊʋʇʌʮ͒˚Ȝ˾̃̆˩ˎɳŅǡ˳Q˗
̃̆˩ɫŉKū͑.©Kū͒˶ ʕˈǒǏ̀ ʗ ǒǏ˲˱˵łƝȌƧǉǶƇǇĥ˵fª
˯Ȝȡˡ̆̅ˎʕˈǒǏ˶ŀĵƓ˼˩˶ťÇKū˳­ˢˮcßˢˍʗ ǒǏ˶ŀĵƓˍ
V£Ɠˍ˿ˢ˝˶ťÇKū˳­ˢˮcßˤ̅˰ˡ̆̅ʭʊʉʅʊʋʮˎʢʧʕʝʘ ˶:©̈f˞˩ǈ
Ǘ˳˘˞̅ ʗʣʬʆʋ ̈ɟ©ˤ̅˟˰˳̸̝̣͈͍̜͍̂̄͌̕ ʙʋ ˰ ʝʋ ˵Ƅƃ̈÷Jˤ̅
ʭʌʐʮˎ˧̆́˗ˍʢʧʕʝʘ ˶ĥĴ.©fª˵ȼČV̈ɞ˜ˍʗ ǒǏ˳˘˞̅V£Kū
˳­ˤ̅cßä̈$ˡ˦̅ˎ˼˩ˍ¦ɺTŷ˯ ʢʧʕʝʘ ˵Į˳˘˞̅ɗƐSĭ̈Ƥ
ˢ˩s˚˔̅ʭʍʏʮˎ͈̦̩˯˶ˍʗʣʬʆʋ ˶Ǫɼ˵ǥȎ˯å¿Ɠ˳ƒƀˢˮ˕̅˰s
ˡ̆ˮ˘̄ʭʍʏʮˍŹ˯˶ ʗʣʬʆ̸̝̣͈͍̜͍͌̕ǁ˚ĮƧǉǁ˵@ɰ˳D½ˢˮ
˕̅˟˰˚Ƥˡ̆ˮ˕̅ʭʋʎʮˎˡ̃˳ˍʠʷ˅ʯʾʾʯʵʯ ̃ʭʍʋʮ˶ˍůƏƎ˚ ˢ˲˕Ǚ˳­
ˢˮ̸̶̖̩͍͌̎̈ɬǩAøˤ̅˰ƐȌɓɾ˚Î˛ȩ˟ˡ̆̅˟˰ˍ˧˵Sĭ˶̫͌
̡͍̓˼˩˶̢̥̲̊́͏͊˵̔͂ǲǭA˸˵ø˳̂ˬˮó˫ŝˡ̆̅˟˰̈sˢ
ˮ˕̅ˎ˧̆́˗ˍʢʧʕʝʘ ˶ ʗʣʬ ɟ©'ƅ˳Q˗ˮˍʗʢʧ ˯˵̵̪̪̫͉̐̐̌̀̊͋
͍ǁ˵Ȃä÷Jǉȫ̈ˢ˩ɗƐSĭ̈Ġˢˮ˕̅iǨä˚˔̅ˎĦƠư˯˶ˍ̺͌
̷̛̫̘̓˵ǫǪɼŞ˵ŬÇ̈Ŧ¥ˢˮ˕˲˕˚ˍ̷̛̺̫̘͌̓˳̂̅Ǫɼ˯˵˟
˵̂˖˲ĮäɗƐSĭ˚̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˵$ŤSĭ˳ɜˢˮ˕̅˰ąŦˡ
̆˩ˎ̷̛̺̫̘͌̓̀˧˵˵ ʢʧʕʝʘ ˳̂̅ ʡʕʗ ˼˩˶ ʡʕʗʆʖʕʦ $ŤSĭ˳˭



˕ˮ˵Țǆ˲̬̞́̑̀˳˭˕ˮ˶Öˡ̃˲̅Ơư˚Þȉ˯˔̅ˎʁ
ʁ ̶̟̼͈͍͊˶ ʊʇʉʡʕʗˍʊʇʎʡʕʗˍʋʇʉʡʕʗ ˰r?ŬÇ̈̀ˢˮ˕˝˰ˍƅɐ, 
ä˳Tǩȁ̀@Ȭȁƺüù̈$ˡ˦̅ʭʏʋʮˎĦƠư˯˶ˍɾɉ˵Ýþď˶Ń¿
5ƼA˯˔ˬ˩˚ˍʡʕʗʆʖʕʦ ō¥Ĝ˵ ʡʕʖʤ ˶­ųǚ˰ ʦʖʗʬ ǚ˰˿˳ƗĽď5
ɠ̺͋͊͑ʏʉʺʺʜʵ͒˼˯$ˢ˩ˎ.©Kū˳­ˤ̅ǶÕƧǉǁ˵cß̈÷Jˤ̅
̶̟̼͈͍͊ŬÇ͑˭˼̄ ʡʕʗʆʖʕʦ͒˶ˍ&T̈÷Jˤ̶̟̼͈͍̅͊ŬÇ͑˭˼̄
ʡʕʗ͒̂̄˿ɽ˝ˍŹ˳˘˞̅ ʡʕʗʆʖʕʦʈʡʕʗ Ň˶ ʊʇʏʊ ˪ˬ˩˰sˡ̆ˮ˕̅ʭʐʑʮˎ
̶̟̼͈͍͊˶ƅɐ, ä˵Ýȁƺǁ÷J̈Î˛ȩ˟ˤ˩˾ˍ.©Kū˳­ˤ̅ǶÕ
Ƨǉǁ˵cß̈÷Jˤ̶̟̼͈͍̅͊ŬÇ˯˶˧˵÷J'ƅ˚Ǿˢ˕˿˵˳˲̅ˎĦƠ
ư˯˶ˍ̷̛̺̫̘͌̓˵ ʧʗ ˳̂ˬˮ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˵$ŤSĭ˚Ȝ˾̃̆
ˮ˕̅˳˿˙˙̇̃˥ˍ­ųǚ˰ ʦʖʗʬ ǚ˵ ʡʕʖʤ ˳˶Ġé˲¼˶Ȝ˾̃̆˲˙ˬ˩ˎ
Ź˸˵̸̶̛͍̑͊͌̎̀́͌̓̑̀˵ø˳̶̟̼͈͍̂̅͊ʡʕʗ˵$ŤSĭ˳̂̄ˍ
Tǩȁ˵Ċ}˚Ù̃̆˩˰˵s˚˔̅ʭʑʉʮˎĦƠư˳˘˕ˮˍ̶̟̼͈͍͊ ʡʕʗʆ
ʖʕʦ $ŤSĭ˚˔̅˳˿˙˙̇̃˥ˍurÛƂǁ˵ŀǨ˸˵Ġƕˡ˚Ȝ˾̃̆˲˙
ˬ˩ƁƇ˰ˢˮˍǶÕƧǉǁ˵cß̈÷Jˤ̅˩˾˵̶̟̼͈͍͊ŬÇ˚ɭ¿˳ɽ˝ˍ
̷̛̺̫̘͌̓]Ż˯Ù̃̆̅ ʡʕʗʆʖʕʦ $ŤSĭ˯˶urÛƂǁŀǨ˵1Ȣ˳
˶YD˯˔ˬ˩iǨä˚Ǟ˗̃̆̅ˎŹ˯˶ˍʢʧʕʝʘ ˰̵̪̐̐̌˵(ƅ˳̂ˬˮ
ʡʕʗ˚ƙQƓ˳Ť²ˢ˩˰˵s˚˔̅ʭʌʍʅʁʌʎʅʁʑʉʮˎɽŬÇ˰˲̶̟̼͈͍̅͊ʡʕʗʆ
ʖʕʦ ˳̂ˬˮǾˢ˕Ýȁƺǁ÷J˚ƃˣˍ̷̛̺̫̘͌̓˵ ʧʗ ˳̶̟̼͈͍̂̅͊
ʡʕʗʆʖʕʦ ˵$ŤSĭ˵˽˯˶ÝȁƺǁŀǨ˵1ȢSĭ˶YD˯˔̄ˍ̵̪̐̐̌
˲˱˵˵ɗƐǿ̈(ƅˤ̅˟˰˯̶̟̼͈͍͊˵ÝȁƺǁŀǨ˸˵Ë©̈̂̄ĠS˳
Ť²ˡ˦̅˟˰˚˯˛̅˰Ǟ˗̃̆˩ˎʁ
 x)&7Œ(-9ƕ£)sfYIEJc) ʧʗ *Ngbqot
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ʋʇʎʁ ±ʁ ÿ
ʁ
ʁ ĦƠư˯˶ˍ̶̟̼͈͍͊ɾɉ˵ǵÅ7È˲̴͏͊̕Ź ʏ ɱ͑ɧ ʌ ɱˍɨ ʌ ɱˍ
ʊʆʌ ņɿ͒̈ƅ˕ˮˍ̷̛̺̫̘͌̓͑ʋʺʵʈʸʵ͒ʧʗ ˳̶̟̼͈͍̂̅͊ ʡʕʗʆʖʕʦ ˵
V̈ȍ¬ˢˍŹ˵̶̟̼͈͍͊ȉŋɐ˳­ˤ̷̛̺̫̘̅͌̓˵Òɮ˳˭˕ˮĸȒˢ˩ˎʁ ʁ
ʁ l+șŹ˳˘˕ˮˍ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ Ŧ¥¦ɺ̈ ʐ ėɛɥ˯ ʋ Ȃ˕ˍɫŉ
Ɠ.©Kū͑ʎʉʪˍʎʉʜ˅ˍʊʉ ƫɛ͒˳­ˤ̅Ź˵cß̈ȍ¬ˢˮ̶̟̼͈͍͊ ʡʕʗʆ
ʖʕʦ ̈Ŧ¥ˢ˩ˎ+șŹ˳˶ˍʡʕʗʆʖʕʦ Ŧ¥ ʊ ĜɛL˳ƃƁɶŞ ʉʇʊʺʹʈʸʵ͑­ų
ǚ͒˼˩˶̷̛̺̫̘͌̓ ʋʺʵʈʸʵ͑ʦʖʗʬ ǚ͒̈ ʧʗ ˢ˩ˎʁ
ʁ ̶̟̼͈͍͊ ʡʕʗʆʖʕʦ ˶ˍ­ųǚ ʌʇʍʍ͐ʁ ʭʧʘʁ ʉʇʎʌʮ˘̂˷ ʦʖʗʬ ǚ ʋʇʑʍ͐ʁ ʭʧʘʁ
ʉʇʌʑʮ˯˔̄ˍʦʖʗʬ ǚ˯˶­ųǚ˰ŇȯˢˮĠé˳$ˢ˩͑ʤʔʉʇʉʌʒ͒ˎʁ
ʁ ĦƠư˵Ǌĭ˙̃ˍ̷̛̺̫̘͌̓˶ȃL˵ ʧʗ ˳̂ˬˮɾɉȉŋɐ˵Ġé˲Ť²S
ĭ̈Ù̅˟˰˚˯˛ˍ̱͈͍̝ɾɉ˳ƯĺƓ˳ē?̆̅˟˰˳̂ˬˮ̂̄¤@˲ɾɉƺ
Ɓ̈¦Ėˤ̅˩˾˵Ó̈ý˗̅ǿN˯˔̅˰Ǟ˗̃̆˩ˎʁ
ʁ


ƶƲʁ
Ź˵ǵÅɾɉ*˳˘˞̷̛̺̫̘̅͌̓˵ȃLø˵Sĭʁ
ʌʇʊʁ ±ʁ Ǒʁ
ʁ
ʁ ȴÂˍžXƑ˳˘˕ˮ˿ˍɁE˲ƌƐƺƁ˳̂ˬˮTŷ˵Ɛ˽̈ǔvˤ̅˟˰˯Tŷ
æǟ˵ ʥʣʠ p̀òȃðǖ˵p˲˱ǹ˲ŎƑǉȼ˚Ù̃̆̅̂˖˳˲̄ˍ˧˵Ɏ
ȉä˚Ä˝Ȝȡˡ̆̅̂˖˳˲ˬ˩ʭʋʍʅʁ ʌʉʅʁ ʎʋʅʁ ʎʒʅʁ ʏʐʮˎ˰˝˳ˍƪòȃĜ˳ǉɺˡ̆
̅ãäƐ˶ˍTŷ˳­ˢˮɭ¿˳˛˲̝̩̝͋̈Ȭ&Ɠ˙˭ǀƧƓ˳˿˗̅Ġ©
Ȥ˯˔̄ʭʎʒʮˍžX¾˶Tŷ˵êȢ˰ƨƦ˵ȍű˙̃˿ƯĺƓ˳Ɛ˽˵ǔv˳R˾˲˝
ˮ˶˲̃˲˕ˎtȃĢƌƐƺƁ˯˶ˍòȃĉ'˳̂̅ƌƐKū˚Q̇̅L˳ɗƐǿ̈
ƅ˕ˮƐ˽˵ Ⱦǉȫ̈˔̃˙ˣ˾ɂēˤ̅<ēɗƐ˳̂ˬˮˍȃ˵ɾɉȉŋɐ
̀ȃÖ˵ɗƐǿ˵)ƅɐ̈Ť̃ˤ˟˰˚˯˛̅ʭʊʌʅʁ ʌʉʅʁ ʌʊʅʁ ʎʊʅʁ ʎʌʅʁ ʎʏʮˎ<ēɗƐ˳
'ƅŀÆ˵Ƌ˲̅ɗƐǿ̈ȇď(ƅˤ̥̅̾͊͂͏̤͊ɗƐ̈ǈ˽ṁ˦̅˟˰˳̂
ˬˮˍtȃĢ˵ƌƐƺƁ̈̂̄ĠH˳ȹȂˤ̅˟˰˚˯˛̅˰ˡ̆ˮ˕̅ʭʊʍʅʁʊʏʅʁʋʍʅʁʌʍʅʁ
ʌʎʅʁ ʏʉʅʁ ʐʊʅʁ ʐʐʅʁ ʑʉʮˎ̷̛̺̫̘͌̓˶Ź˳˘˕ˮȃLø˚õȜˡ̆ˮ˘̄ˍƶƲ
˘̂˷ƶƲ˳˘˕ˮˍ̷̛̺̫̘͌̓˶̶̟̼͈͍͊ɾɉ˵Ź˳˘˕ˮ˿ɗƐSĭ
̈ƒćˤ̅˩˾˵ĠSȁŬÇ̈ǏĀˤ̅˟˰˚˯˛ˍ˧˵ ʧʗ ˳̂ˬˮ̶̟̼͈͍͊ȉ
ŋɐ̈Ť²ˡ˦̅˟˰̈Ě̃˙˳ˢ˩ˎʁ
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5 10 20 40 60 80 100 120
ETSEV (%)
2.1 [SD 0.5] 2.3 [SD 0.5] 2.4 [SD 0.5] 2.6 [SD 0.6] 2.9 [SD 0.5] 2.6 [SD 0.6] 2.5 [SD 0.8] 2.6 [SD 0.5]
(25) (25) (25) (25) (19) (17) (10) (6)
1.8 [SD 0.5] 2.1 [SD 0.4] 2.1 [SD 0.4] 2.4 [SD 0.4] 2.4 [SD 0.4] 2.3 [SD 0.5] 2.3 [SD 0.3] 2.3 [SD 0.3]
(25) (25) (25) (25) (17) (12) (6) (5)
 ()
37.8 [SD 0.5] 37.9 [SD 0.5] 37.5 [SD 0.6] 37.1 [SD 0.7] 36.9 [SD 0.8] 36.8 [SD 0.9] 36.4 [SD 1.1] 35.8 [SD 0.9]
(7) (8) (11) (13) (11) (10) (7) (4)
38.0 [SD 0.8] 37.9 [SD 0.8] 37.6 [SD 0.9] 37.6 [SD 0.9] 37.2 [SD 1.1] 37.5 [SD 1.1] 37.7 [SD 1.2] 37.7 [SD 1.1]
(7) (9) (11) (14) (8) (6) (3) (3)
	
 (/)
134 [SD 39] 127 [SD 44] 107 [SD 36] 114 [SD 31] 109 [SD 29] 109 [SD 30] 107 [SD 37] 102 [SD 40]
(25) (25) (25) (25) (19) (17) (10) (6)
129 [SD 36] 121 [SD 34] 109 [SD 30] 112 [SD 27] 109 [SD 24] 105 [SD 20] 99 [SD 24] 114 [SD 17]
(25) (25) (25) (25) (17) (12) (6) (5)
MABP (mmHg)
85 [SD 28] 78 [SD 23] 75 [SD 15] 82 [SD 18] 84 [SD 18] 82 [SD 18] 77 [SD 11] 78 [SD 19]
(23) (24) (25) (25) (19) (17) (10) (6)
81 [SD 19] 70 [SD 15] 71 [SD 15] 71 [SD 15] 72 [SD 14] 70 [SD 13] 71 [SD 10] 73 [SD 12]
(25) (25) (25) (25) (17) (12) (6) (5)

 (/)
18 [SD 16] 13 [SD 7] 13 [SD 4] 16 [SD 8] 14 [SD 5] 17 [SD 12] 15 [SD 4] 14 [SD 4]
(25) (25) (25) (25) (19) (17) (10) (6)
13 [SD 6] 13 [SD 6] 13 [SD 5] 16 [SD 9] 15 [SD 7] 13 [SD 7] 12 [SD 6] 14 [SD 5]
(25) (25) (25) (25) (17) (12) (6) (5)
PETCO 2  (mmHg)
35 [SD 7] 38 [SD 8] 40 [SD 7] 41 [SD 6] 40 [SD 7] 42 [SD 6] 39 [SD 5] 43 [SD 6]
(25) (25) (25) (25) (19) (17) (10) (6)
39 [SD 9] 41 [SD 9] 44 [SD 7] 43 [SD 8] 43 [SD 7] 44 [SD 8] 43 [SD 6] 43 [SD 9]
(25) (25) (25) (25) (17) (12) (6) (5)
SpO 2  (%)
98 [SD 2] 99 [SD 2] 98 [SD 2] 98 [SD 2] 98 [SD 2] 98 [SD 3] 98 [SD 2] 98 [SD 1]
(24) (24) (24) (25) (19) (17) (10) (6)
98 [SD 1] 98 [SD 2] 99 [SD 1] 98 [SD 2] 99 [SD 1] 99 [SD 1] 99 [SD 1] 99 [SD 1]
(24) (24) (24) (24) (16) (11) (6) (4)
RBCX

RBCX
RBCX

RBCX

RBCX




RBCX

RBCX



šȧĒʁ ʁ
ʁ
ʁ
¯[ĂÄhdmeĂÄĝÜuĐÉĊúe
Ê¾ĂÄuĐ0ĉß13Ê¾ĂÄa0çü0WÊ=ª;43T«°]n/¿%;µ=Þ%;4!,
/5;#()*ĂÄ=Ôå%;¯[1ĂÄ¼ã=àÇ/Z¢%;,è£/çü0±rÒ©.-
=cñ.:Æ¶÷Y/Z¢%;!,ď"<;¯[ĂÄhdme+1Ê¾ĂÄÙ0çü0WÊ=Z¢%;(
R/Xa0t¡1OHEQTB20¦ =Ã²%;
ĂÄt¡=ô×#çü0ĂÄ¼ã83±r¸Ñ=p,OHEQTB|z/8)*È8xĆ s¡%
;çü0¸Ñþb#(µ/1ĂÄt¡1ĂÄÔå¯[/+;87/%;ĂÄt¡1ĂÄ~ě
/ĂÄ¦ ì£o¨·ĀäČ#(Ê*0ċüć,äČĔ83äČĚ'#*Ď#(ĂÄz1fĚ2,@
D0¬ė83ĒĔ=~ě%;,,6/Xa0OHEQTBĉ=Ý{ß1³. ,6ýă2/ĂÄg£9
çüĂÄ9fû%;4+0x~ě%;
p=Ď6(OHEQTB
Ê¾ĂÄa0çü0yĜ83jĄö§é0Ó"»`,`ąV»õÅ4(1ąõÅÅ
83č¥c¡ðĄ0¹ÛĈu®á£x1)2ë0Úã.-=Á0p=#*s¡%;
±r0OHEQTB
»õÅ1ąõÅ283çąV0ÎÝ=7!,øď/^$*w¥çąVÎÝ=¦ %;»âÂOH
E0»`»õÅ1ąõÅ2çą0º½çąó4(1ąó1MSDFOBPL206C<=ęÏß/
t¡%;!,»Ûđ0t¡/1»âÂOHE0=Ď6;!,ÅÕ0ÎÝ,~ě1Í,#*ýxl+6ø
ď.92ùf/¦ %;!,4(øď/^$*íĔ0ÎÝ,~ě= ýă/7
Ëb0OHEQTB
c¡ðĄ\0¹.-=t¡%;Ëb,ąõÅ=è£/òU+;KRD>ACN0E0ÌØ=Ã²%;
q}0OHEQTB
Å`83q}č¥1kTJGB0ç.-2=t¡%;çü0}ê=iÿ#?MIN
0E0=ÌØ%;!,=Ã²%;q}ĔOHE0=àĎ%;!,ā4#6
	Ð_0OHEQTB
Ð_ÎÝ=7!,

Öv0OHEQTB
ÖvOHE01Övċ=Ď%;µ/.-øď/^$*7
ĂÄfû{0çü0OHEQTB
Ê¾ĂÄċ0äČ­ē£/±r¸ÑWÝ#(çü=ĂÄt¡ęÏß/t¡+.6µ/1¤ĕ+
æ=¢+;87/.;4+Ý{ß1³. ,6ýă2/çü0¸Ñ=iî%;
83ï0Ė´Ę/WÊ.Ê¾ĂÄ=7(R0OHEQTBÀ
ĂÄt¡0ô×,ĂÄ~ě


ʌʇʍʁ Ǟʁ ¬ʁ
ʁ
ĦƠư˵Ǌĭ˙̃ˍŹǵÅ*˳̷̛̺̫̘͌̓ ʋʺʵʈʸʵ ̈ɾɉLøǿ˰ˢˮƔø
ˤ̅˟˰˳̂̄ˍɾɉ˵urÛƂŀǨ̈çˤ̅˟˰˲˝ˍƪɾɉ˵ǏĀ˳ȉˤ̟̅
̶̼͈͍͊r?ŬÇ̈ ʊʎ͐ƭÇȮŤ˯˛̅˟˰˚Ě̃˙˳˲ˬ˩ˎʁ
ĪũŴ%*ÏŰǚƻ)Ƈē(ƙ ƕ|) ʙʨʧʙʪ àŏƊ% ʋʇʊʋʇʒǜ-
S+ ʦʖʗʬ Ɗ% ʊʇʑʋʇʍǜ%8sfYIEJc)ƕ£Ďz(S"$ǚƻƙ
ļǁ<Ħć(Ưń% ¼ǚƻƒ)ǚƻ§Į)ô)Ĺư(* ʡʕʗ ŝ
7:$-8ʭʎʊʅʁ ʐʋʅʁ ʐʒʮŒ)Ngbqot) ʡʕʗ * ʋʇʌʍǜ%9ʭʎʐʮ 
"$ÏŰǚƻ)Ƈē(ƙ NgbqotŊð*àŏƊ% ʉʇʑʒʊʇʋʍʁ ʡʕʗ
-S+ ʦʖʗʬ Ɗ% ʉʇʐʐʊʇʉʋʁ ʡʕʗ &ź:9ÏŰǚƻ<¼ǚƻƒ)1%
Ƈē9 O(* ʊʇʋʊʇʎʁ ʡʕʗ ÿƙ&:$9&7 ʭʐʋʮàŏƊ%
ʉʇʋʎʉʇʌʁʡʕʗ Ųðʦʖʗʬ Ɗ% ʉʇʍʉʇʎʁʡʕʗ Ųð)ǚƻƙļǁńå§Į<ú7
: &ėņ:sfYIEJc ʋʺʵʈʸʵ )ƕ£ ʧʗ (S"$Ngbqot)ƙ
ļǁ< ʉʇʊʎʉʇʋʁʡʕʗ ŲðƯń% 3)&Ƌ7:9Ÿ ʋ Ŷ(-$Œ(
sfYIEJc ʋʺʵʈʸʵ <ƕ£( ʧʗ 9&ʊʐǜŲð)Ngbqot ʡʕʗʆ
ʖʕʦ ńå§Įú7:9&Ŭ:$-8Œƍï(-$3sfYIE
Jc ʋʺʵʈʸʵ )ƕ£Ďz(S"$./ºŹ)Ngbqotƙļǁńå§Įú
7:9&Ģ7&'" sfYIEJc*ŋŠ³Ā(ł1ǈz$9
>oEXtƽƧƄƭ(-$ʗʣʬʆʋ <ƹĐŤ(ǊÝ9&%dsLQG
otKt)Ŝś<č¡ďŋŠŝ4ǃšŝ<ţę9ƒ¤%9ʭʑʅʁ ʍʉʅʁ
ʍʊʅʁ ʐʏʮĪũŴ)Œƍï(-$Ngbqotƙļǁ)ń§Į<Ŭ 
&7Œ)ǚƻ£Ďƒ&$sfYIEJc ʋʺʵʈʸʵ) ʧʗ *Ħ§%9&
Ƌ7:9ʁ
WoiXuq*ǑǚƒăCaC?Xǃšƒ(Ǖ:ˉCaC?XµÞ
¨ŝ(¥$ŮƄƂĩ(-9ŮƄƷŐƫ%9\q>XrYpt4
ʎʆʜʨ)´8Ʋ1<ǊÝ7( ʎʆʜʨ)Ĝ<ƴ9ŝ<ē#ʭʋʏʅʁ
ʌʉʮ0 WoiXuq)ƧŜŐ%9 ʣʆʲʳʿʺʳˀʶ˄ʹˀʾʯʺʯʲʼǝʹʡʊǞ3ˉµÞ
(ǙƜÀă<ē#&Ŭ:$-8ʭʋʏʮ:7)|įŝĪƒ¤)ǃš
§Į(ǈz$9&:$9WoiXuq*Ǒǚƒă)CaC?X%


9&7lq_[4b@tQZq&" ǚƒăCaC?Xǃšƒ)S
'±ľŤƚ¡*'1Ƴí)¨Ő)ŞšŻŘ(à9ƣƨ»x7ä¨
Őƍï(-$î1ŝ7:9S('"$$9WoiXuq ʍʺʵʈʸʵ )
ǐƌĎzĎz(S8Œ)Ngbqot ʡʕʗ ſ ʋʋ͐ʁńå9&Ë½
:$9ʭʋʏʮǚƒăǃšƒ%9lq_[*Atbqot ʡʕʗ <ŝǁ
×ă(ńåǝʉʇʎʺʵʈʸʵʁʝʪ% ʊʐǜʋʺʵʈʸʵʁʝʪ% ʌʋǜʐʺʵʈʸʵʁʝʪ % ʏʌǜʋʐʺʵʈʸʵʁ
ʝʪ % ʏʐǜǞ9&Ŭ:$-8ʭʏʊʮWoiXuq ʍʺʵʈʸʵʁ ʝʪ *lq_
[ ʉʇʎʺʵʈʸʵʁʝʪ &ºŲð)ĹưŤôǃš§Į9&Ƌ7:90 Œ(-
$ƕ£)WoiXuq)Ďz(S"$¯èÖÜĚø)ŞšŻŘ,)Ħ§
ăŬ:$9ʭʌʏʅʁʍʑʮʁ
ĦƠư˯˶ˍ­ųǚ˯ ʉʇʋʎʆʉʇʌʡʕʗ ƭÇ˘̂˷ ʦʖʗʬ ǚ˯ ʉʇʍʆʉʇʎʡʕʗ ƭÇ̟̼
̶͈͍͊ ʡʕʗ ˚Ť²ˢˮ˘̄ˍ̩͈̪̾͏͊˳Q˗ˮ̷̛̺̫̘͌̓̈(ƅˤ̅˟˰˳̂
̄ˍƙQƓ˼˩˶ƙƓ˲ɗƐSĭ̈Ù̃̆˩˿˵˰ąŦˡ̆̅ˎĦƠư˵Ǌĭ˶ˍ̐
̵̪̐̌ɗƐǿ˯˔̩͈̪̅̾͏͊˰ ʢʧʕʝʘ ˯˔̷̛̺̫̘̅͌̓˵(ƅ˳̂̄ˍ̥̾͊
͂͏̤͊ɗƐ˵Sĭ˚Ù̃̆̅˟˰̈Ƥzˢˮ˘̄ˍ˟˵ű˳˘˕ˮ˿Ź˵ɾɉLøǿ
˰ˢˮ̷̛̺̫̘͌̓˵ ʧʗ ˶Ġƅ˯˔̅˰Ǟ˗̃̆̅ˎʁ
˵˟˰˙̃ˍŹ˳˘˞̅ȃL˵̷̛̺̫̘͌̓˵ ʧʗ ˶ˍǵÅ*˳˘˕ˮ˿̶̟̼
͈͍͊ȉŋɐ̈Ť²ˡ˦̅Sĭ˚ĢÔ˯˛ˍˡ̃˳̵̪̐̐̌ɗƐǿ˰˵(ƅ˳̂ˬˮˍ
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Pharmacokinetics and pharmacodynamics of robenacoxib in anesthetized dogs. 
 
   Non-steroidal anti-inflammatory drugs (NSAIDs) are widely used in veterinary practice 
for control of pain and inflammation associated with acute and chronic disease, especially 
orthopedic disorders and surgery.  These drugs affect the arachidonate cascade associated 
with inflammatory responses and, consequently, inhibit cyclooxygenase (COX) activity, 
resulting in anti-inflammatory and analgesic effects.  Two primary forms of COX have 
been identified such as COX-1 and COX-2.  Initially, COX-1 was identified as a 
constitutive isoform mainly responsible for synthesis of physiological prostanoids, which 
serve to protect various organs, whereas COX-2 was identified as an inducible isoform 
responsible for inflammatory responses, but further studies have shown that both isoforms 
are constitutive and inducible. 
Robenacoxib is a novel coxib NSAIDs that strongly inhibits COX-2 and it has been 
demonstrated to produce analgesic effects with minimal side effects in dogs.  Robenacoxib 
has several favorable pharmacokinetic properties including a short time to achieve a 
maximum blood concentration and a high bioavailability after a subcutaneous administration 
in dogs.  Owing to its acidic nature, robenacoxib is highly bound to plasma proteins with 
the result that it concentrates in inflamed tissues such as an arthritic joint, thereby displaying 
the property of tissue selectivity.  Preoperative administration of robenacoxib has been 
demonstrated to be effective for control of pain and inflammation associated with soft-tissue 
and orthopedic surgeries in dogs.  Therefore, the pre-anesthetic medication with 
robenacoxib is considered feasible in terms of safety and efficacy for anesthesia and 
analgesia in dogs.  In fact, the preoperative subcutaneous administration of robenacoxib to 
dogs has been approved in some countries including Japan. 
Currently, volatile anesthetics are widely used for maintenance of anesthesia in many 
species.  Sevoflurane is a volatile anesthetic that has a property of low blood/gas solubility 
resulting in rapid anesthetic induction and recovery, and faster control of anesthetic depth 
than isoflurane.  On the other hand, the pharmacokinetics of drugs are affected due to the 
altered cardiac output and regional blood flow distribution caused by volatile anesthetics in 
dogs.  Thus, the pharmacokinetics of drugs administered as pre-anesthetic medication may 
be affected during the maintenance of anesthesia with volatile anesthetics. Although the 
pharmacokinetic properties of robenacoxib in the conscious dogs have been reported in detail, 
as far as we know, there is no study regarding pharmacokinetic properties of robenacoxib in 
dogs under inhalation anesthesia. 
Therefore, the purpose of present study was to evaluate the pharmacokinetics of 
robenacoxib, sparing effect of robenacoxib on sevoflurane requirement, and influence of 
sevoflurane anesthesia on the distribution of subcutaneously administered robenacoxib in 
dogs.  In more detail, the chapter 1 was planned to investigate the effects of aging and 
sevoflurane anesthesia on pharmacokinetics of robenacoxib in dogs, the chapter 2 was 
planned to investigated the sparing effects of robenacoxib on minimum alveolar 
concentration for blunting adrenergic response (MAC-BAR) of sevoflurane in dogs, and the 
chapter 3 was planned to investigate sparing effect of anesthetics and usefulness of 
multimodal analgesic approach using a combination of robenacoxib and non-narcotic opioid 
in canine clinical cases. 
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In the chapter 1, ten healthy beagle dogs (1 to 11 years old, 9.3 to 14.3 kg body weight, 
6 males and 4 females) were subcutaneously administered robenacoxib (2mg/kg) under 
conscious condition or sevoflurane anesthesia inhaled a 1.3-fold predetermined individual 
minimum alveolar concentration of sevoflurane at a 28-day interval.  The dogs under 
sevoflurane anesthesia were also mechanically ventilated and received fluid-therapy.  On 
each occasion, serum samples were collected from the dogs before and at 5, 15, 30, 60, 120, 
180, and 240 min after the robenacoxib administration.  Serum robenacoxib concentration 
was measured by a liquid chromatography-tandem mass spectrometry.  Maximum serum 
concentration of robenacoxib (Cmax) was 2.2 μg/ml [range: 1.2-4.6] (median [range: 
minimum-maximum]) and time of Cmax (Tmax) was 90 min [range: 60-120] in the conscious 
dogs.  In the sevoflurane-anesthetized dogs, the Cmax significantly declined (1.3 μg/ml 
[range: 0.8-1.4], P=0.008) and Tmax was delayed (120 min [range: 120-240], P=0.018) 
compared with those in the conscious dogs.  The serum robenacoxib concentration at 240 
min (C240) decreased to 0.5 μg/ml [range: 0.2-0.9] in the conscious dogs, while it remained 
higher in the sevoflurane-anesthetized dogs (1.0 μg/ml [range: 0.3-1.4], P=0.011).  In 
conclusion, the anesthetic procedure with sevoflurane, mechanically ventilated, and received 
fluid-therapy might affect the pharmacokinetics of subcutaneously administered 
robenacoxib in dogs. 
In the chapter 2, sevoflurane MAC-BAR was determined by judging dogs' response to a 
noxious electrical stimulus (50 V, 50 Hz and 10 msec) for 10 sec in 6 beagle dogs on two 
occasions at least a 7-day interval.  In each occasion, saline (0.1 ml/kg) or robenacoxib (2 
mg/kg) was administered subcutaneously at 1 hr prior to the MAC-BAR determination. 
Robenacoxib significantly decreased the sevoflurane MAC-BAR (3.44 ± 0.53% for saline 
vs. 2.84 ± 0.38% for robenacoxib, P=0.039).  A subcutaneous administration of 
robenacoxib (2mg/kg) decreased sevoflurane MAC-BAR to approximately 17% in dogs. 
These results suggest that subcutaneous robenacoxib provides a clinically relevant sparing 
effect on anesthetic requirement. 
In the chapter 3, twenty-five owner-owned dogs each were premedicated with midazolam 
(0,1mg/kg IV) and tramadol (4mg/kg IV) with or without robenacoxib (4mg/kg SC) and 
anesthesia was induced with propofol and maintained with sevoflurane in oxygen for 
surgeries in all dogs.  The requirement of sevoflurane to maintain surgical anesthesia was 
reduced to 10% in the dogs receiving the combination of tramadol and robenacoxib 
compared to the dogs receiving tramadol alone.  The sparing effect of robenacoxib on 
sevoflurane requirement was confirmed in canine clinical cases.  These results suggest that 
subcutaneous robenacoxib provides a clinically relevant sparing effect on anesthetic 
requirement and the preemptive and multimodal analgesia with the combination of tramadol 
and robenacoxib was useful for clinical cases of dogs undergoing surgeries.  
In conclusion, the pharmacokinetics of subcutaneously administered robenacoxib was 
affected in the dogs anesthetized with sevoflurane, mechanically ventilated, and received 
fluid-therapy.  However, these anesthetic procedures may minimally disturb the anti-
inflammatory and analgesic effects of robenacoxib in dogs.  In addition, it was clarified that 
subcutaneous robenacoxib provides a clinically relevant sparing effect on anesthetic 
requirement in dogs by experimental and clinical studies.  It is concluded that robenacoxib 
is a useful NSAID for providing safety pain management when it is incorporated into the 
balanced anesthesia in dogs.  
